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REPORT  ON  THE  BIOASSAY  OF  SULFALLATE 
FOR  POSSIBLE  CARCINOGENICITY 


CARCINOGENESIS  TESTING  PROGRAM 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
NATIONAL  CANCER  INSTITUTE,  NATIONAL  INSTITUTES  OF  HEALTH 

FOREWORD ; This  report  presents  the  results  of  the  bioassay  of  sul- 
fallate  conducted  for  the  Carcinogenesis  Testing  Program,  Division 
of  Cancer  Cause  and  Prevention,  National  Cancer  Institute  (NCI), 
National  Institutes  of  Health,  Bethesda,  Maryland.  This  is  one  of 
a series  of  experiments  designed  to  determine  whether  selected 
chemicals  have  the  capacity  to  produce  cancer  in  animals.  Negative 
results,  in  which  the  test  animals  do  not  have  a significantly 
greater  incidence  of  cancer  than  control  animals,  do  not  necessarily 
mean  the  test  chemical  is  not  a carcinogen  because  the  experiments 
are  conducted  under  a limited  set  of  circumstances.  Positive  results 
demonstrate  that  the  test  chemical  is  carcinogenic  for  animals  under 
the  conditions  of  the  test  and  indicate  a potential  risk  to  man. 

The  actual  determination  of  the  risk  to  man  from  animal  carcinogens 
requires  a wider  analysis. 

CONTRIBUTORS : This  bioassay  of  sulfallate  was  conducted  by  Hazleton 

Laboratories  America,  Inc.,  Vienna,  Virginia,  initially  under  direct 
contract  to  the  NCI  and  currently  under  a subcontract  to  Tracor  Jitco, 
Inc. , prime  contractor  for  the  NCI  Carcinogenesis  Testing  Program. 

The  experimental  design  was  determined  by  the  NCI  Project  Offi- 
cers, Dr.  J.  H.  Weisburger  (1,2)  and  Dr.  E.  K.  Weisburger  (1).  The 
principal  investigators  for  the  contract  were  Dr.  M.  B.  Powers  (3), 

Dr.  R.  W.  Voelker  (3),  Dr.  W.  A.  Olson  (3,4)  and  Dr.  W.  M.  Weather- 
holtz  (3).  Chemical  analysis  was  performed  by  Dr.  C.  L.  Guyton  (3, 

5)  and  the  analytical  results  were  reviewed  by  Dr.  N.  Zimmerman  (6); 
the  technical  supervisor  of  animal  treatment  and  observation  was  Ms. 

K.  J.  Petrovics  (3). 

Histopathologic  examinations  were  performed  at  the  Hazleton 
Laboratories  America,  Inc.  Histopathologic  examinations  of  the  rats 
were  done  by  Dr.  R.  H.  Habermann  (3)  and  reviewed  by  Dr.  R.  W.  Voelker 
(3).  The  histopathologic  examinations  of  the  mice  were  done  by  Dr. 

R.  W.  Voelker  (3).  The  diagnoses  included  in  this  report  represent 
the  interpretation  of  these  pathologists.  Histopathology  findings 
and  reports  were  reviewed  by  Dr.  R.  L.  Schueler  (7). 

Compilation  of  individual  animal  survival,  pathology,  and  sum- 
mary tables  was  performed  by  EG&G  Mason  Research  Institute  (8);  the 
statistical  analysis  was  performed  by  Mr.  W.  W.  Belew  (6,9),  using 
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methods  selected  for  the  Carcinogenesis  Testing  Program  by  Dr.  J.  J. 
Gart  (10). 
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SUMMARY 


A bioassay  for  possible  carcinogenicity  of  sulfallate  was  con- 
ducted using  Osborne-Mendel  rats  and  B6C3F1  mice.  Sulfallate  was 
administered  in  the  feed,  at  either  of  two  concentrations,  to  groups 
of  50  male  and  50  female  animals  of  each  species.  Twenty  mice  and  50 
rats  of  each  sex  were  placed  on  test  as  controls  for  the  bioassay. 

The  time-weighted  average  high  and  low  dietary  concentrations  of 
sulfallate  were,  respectively,  410  and  250  ppm  for  male  rats,  404  and 
250  ppm  for  female  rats,  1897  and  949  ppm  for  male  mice,  and  1815 
and  908  ppm  for  female  mice.  After  the  78-week  period  of  chemical 
administration,  there  was  an  additional  observation  period  of  25  to 
26  weeks  for  dosed  rats,  33  weeks  for  control  rats,  and  12  to  13 
weeks  for  dosed  and  control  mice. 

There  were  significant  positive  associations  between  increased 
sulfallate  concentration  and  accelerated  mortality  in  both  sexes  of 
rats  and  in  female  mice.  However,  adequate  numbers  of  animals  in  all 
groups  survived  sufficiently  long  to  be  at  risk  from  late-developing 
tumors . 

Statistical  analyses  of  the  incidences  of  mammary  adenocarcino- 
mas in  female  rats,  stomach  neoplasms  (i.e.,  combination  of  papil- 
lomas NOS,  squamous-cell  papillomas,  and  squamous-cell  carcinomas) 
in  male  rats,  combined  alveolar/bronchiolar  carcinomas  and  alveolar/ 
bronchiolar  adenomas  in  male  mice,  and  adenocarcinomas  of  the  mammary 
gland  in  female  mice  revealed  a significant  positive  association 
between  dosage  and  incidence.  These  associations  were  all  supported 
by  at  least  one  significant  Fisher  exact  comparison. 

The  incidence  of  toxic  tubular  nephropathy  observed  in  male  rats 
and  in  mice  of  both  sexes  increased  with  the  concentration  of  the  com- 
pound administered.  This  nonneoplastic  lesion  was  not  observed  in 
control  animals. 

Under  the  conditions  of  this  bioassay  dietary  administration  of 
sulfallate  was  carcinogenic  to  Osborne-Mendel  rats  and  to  B6C3F1  mice, 
inducing  mammary  gland  tumors  in  females  of  both  species,  tumors  of 
the  forestomach  in  male  rats,  and  lung  tumors  in  male  mice. 
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I.  INTRODUCTION 


Sulfallate  (Figure  1)  (NCI  No.  C00453) , a chlorinated  dithio- 
carbamate  derivative  used  as  a preemergence  herbicide  on  vegetable 
crops,  was  selected  for  bioassay  by  the  National  Cancer  Institute 
because  of  its  structural  relationship  to  the  known  tumorigens 
selenium  diethyldith iocarbamate  and  potassium  bis( 2-hydroxyethy 1 ) 
dithiocarbamate  and  to  a number  of  suspected  tumorigens  containing 
the  diethyldithiocarbamate  or  dimethyldithiocarbamate  moieties  (Innes 
et  al.,  1969). 

The  Chemical  Abstracts  Service  (CAS)  Ninth  Collective  Index 

(1977)  name  for  this  compound  is  diethylcarbamodithioic  acid  2-chloro 
* 

2-propenyl  ester.  It  is  also  called  2-chloro-2-propenyl  diethyl- 
carbamodith ioate ; 2-chloroallyl  diethyldithiocarbamate;  diethyldithio 
carbamic  acid  2-chloroallyl  ester;  CDEC;  and  CP4742. 

Sulfallate  is  a selective  preemergence  herbicide  used  to  control 
annual  grasses  and  broadleaf  weeds  in  vegetable  and  fruit  crops. 

It  is  also  used  to  control  weeds  among  shrubbery  and  ornamental 
plants  (Farm  Chemicals  Handbook,  1976).  Sulfallate  is  especially 
suited  to  sandy  soils,  but  it  is  also  effective  on  peat  muck  soil- 
types  (Farm  Chemicals  Handbook,  1976).  Established  plants,  or  those 
which  are  vegetatively  propagated,  are  not  effectively  eradicated  by 
sulfallate  administration  (Martin  and  Worthing,  1977). 

* 

The  CAS  registry  number  is  95-06-7 
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FIGURE  1 

CHEMICAL  STRUCTURE  OF  SULFALLATE 


Sulfallate  is  currently  produced  in  commercial  quantities  (in 
excess  of  1000  pounds  or  $1000  in  value  annually)  by  only  one  U.S. 
company  (Stanford  Research  Institute,  1977);  consequently,  recent 
production  data  are  considered  proprietary  and  are  withheld  from  the 
public. 

The  potential  for  exposure  to  sulfallate  is  greatest  for  agricul 
tural  workers,  but  may  also  be  considerable  for  workers  in  sulfallate 
production  facilities.  Residents  of  agricultural  communities  may  be 
exposed  to  airborne  residues  following  spraying  operations.  The  her- 
bicide is  readily  taken  up  by  plant  roots  (Martin  and  Worthing,  1977) 
and  the  general  population  may  be  exposed  via  ingestion  of  residues 
in  food  crops.  Ingestion  is  unlikely,  however,  since  sulfallate  is 
hydrolyzed  in  aqueous  solution  with  a half-life  of  47  days  at  pH  5 
and  30  days  at  pH  8 (Martin  and  Worthing,  1977). 

Chronic  and  acute  toxicity  data  in  humans  are  not  available; 
however,  sulfallate  is  considered  a moderate  skin  and  eye  irritant 
(Gosselin  et  al.,  1976). 
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II.  MATERIALS  AND  METHODS 


A.  Chemicals 

Technical-grade  sulfallate  was  purchased  from  Monsanto  Chemical 
Company,  St.  Louis,  Missouri,  and  analyzed  by  Hazleton  Laboratories 
America,  Inc.,  Vienna,  Virginia.  Gas-liquid  chromatography  (GLC) 
utilizing  the  internal  standard  method  demonstrated  that  the  purity 
was  greater  than  90  percent.  This  was  in  agreement  with  the  manu- 
facturer's specification  of  purity.  GLC  total-area  analysis  revealed 
the  presence  of  14  minor  components  with  the  major  component  accounting 
for  over  90  percent  of  the  area.  Internal  standard  and  total-area 
analyses  performed  12  months  later  provided  similar  results,  although 
total-area  analysis  indicated  the  presence  of  only  7 minor  components. 
The  similarity  in  the  results  using  both  methods  of  GLC  analysis  over 
the  period  of  one  year  indicated  a relatively  high  stability  for  the 
compound.  Studies  performed  24  months  after  the  initial  analyses 
reconfirmed  these  results. 

Throughout  this  report  the  term  sulfallate  is  used  to  represent 
this  technical-grade  material. 

B.  Dietary  Preparation 

The  basal  laboratory  diet  for  both  dosed  and  control  animals 
consisted  of  2 percent  Duke's  corn  oil  (S.  F.  Sauer  Company,  Richmond, 
Virginia)  by  weight  added  to  Wayne  Lab-Blox  meal  (Allied  Mills,  Inc., 
Chicago,  Illinois).  Fresh  mixtures  of  sulfallate  in  corn  oil  were 
prepared  each  week  and  stored  in  the  dark.  The  mixtures  of  sulfallate 
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in  corn  oil  were  incorporated  into  the  appropriate  amount  of  basal 
laboratory  diet  in  a twin-shell  blender  fitted  with  an  accelerator 
bar. 

C.  Animals 

Two  animal  species,  rats  and  mice,  were  used  in  the  carcino- 
genicity bioassay.  The  Osborne-Mendel  rat  was  selected  on  the  basis 
of  a comparative  study  of  the  tumorigenic  responsiveness  to  carbon 
tetrachloride  of  five  different  strains  of  rats  (Reuber  and  Glover, 
1970).  The  B6C3F1  mouse  was  selected  because  it  has  been  used  by  the 
NCI  for  carcinogenesis  bioassays  and  has  proved  satisfactory  in  this 
capacity. 

Rats  and  mice  of  both  sexes  were  obtained  through  contracts  with 
the  Division  of  Cancer  Treatment,  National  Cancer  Institute.  The 
Osborne-Mendel  rats  were  procured  from  the  Battelle  Memorial  Insti- 
tute, Columbus,  Ohio,  and  the  B6C3F1  mice  were  obtained  from  the 
Charles  River  Breeding  Laboratories,  Inc.,  Wilmington,  Massachusetts. 
Upon  receipt,  animals  were  quarantined  for  at  least  10  days,  observed 
for  visible  signs  of  disease  or  parasites,  and  assigned  to  the  vari- 
ous dosed  and  control  groups. 

D.  Animal  Maintenance 

All  animals  were  housed  by  species  in  temperature-  and  humidity- 
controlled  rooms.  The  temperature  range  was  20°  to  24°C  and  the 
relative  humidity  was  maintained  between  45  and  55  percent.  The 
air  conditioning  system  in  the  laboratory  provided  filtered  air  at 
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a rate  of  12  to  15  complete  changes  of  room  air  per  hour.  Fluores- 
cent lighting  was  provided  on  a 12-hour-daily  cycle. 

The  rats  were  individually  housed  in  suspended  ga lvanized-s tee  1 
wire-mesh  cages  with  perforated  floors.  Mice  were  housed  by  sex  in 
groups  of  ten  in  solid-bottom,  polypropylene  cages  equipped  with 
filter  tops.  Sanitized  cages  with  fresh  bedding  (Sanichips®,  Pine- 
wood  Sawdust  Company,  Moonachie,  New  Jersey)  were  provided  once  each 
week  for  mice.  Rats  received  sanitized  cages  with  no  bedding  with 
the  same  frequency.  Food  hoppers  were  changed  and  heat-sterilized 
once  a week  for  the  first  10  weeks  and  once  a month  thereafter. 

Fresh  heat-sterilized  glass  water  bottles  and  sipper  tubes  were 
provided  three  times  a week.  Food  and  water  were  available  ad 
libitum. 

Dosed  rats  were  housed  in  a room  with  other  rats  receiving  diets 
containing  chlorobenzilate  (510-15-6);  DDT  (50-29-3);  and  TDE  (72- 
54-8).  Control  rats  were  housed  in  a room  with  other  rats  receiving 
diets  containing  trifluralin  (1582-09-8);  dioxathion  (78-34-2); 
dicofol  (115-32-2);  nitrofen  (1836-75-5);  endosulfan  (115-29-7);  and 
mexacarbate  (315-18-4). 

All  mice,  including  controls,  used  in  the  sulfallate  chronic 
bioassay  were  housed  in  the  same  room  as  other  mice  receiving  diets 
containing  trifluralin  (1582-09-8);  dioxathion  (78-34-2);  methoxy- 
chlor  (72-43-5);  DDE  (72-55-9);  TDE  (72-54-8);  dicofol  (115-32-2); 

CAS  registry  numbers  are  given  in  parentheses. 
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chlorobenzilate  (510-15-6);  acety laminof luorene  (53-96-3);  clonitralid 
(1420-04-8);  DDT  (50-29-3);  pentachloronitrobenzene  (82-68-8); 
nitrofen  (1836-75-5);  endosulfan  (115-29-7);  mexacarbate  (315-18-4); 
amitrole  (61-82-5);  and  safrole  (94-59-7). 

E.  Selection  of  Initial  Concentrations 

In  order  to  establish  the  maximum  tolerated  concentrations  of 
sulfallate  for  administration  to  dosed  animals  in  the  chronic 
studies,  subchronic  toxicity  tests  were  conducted  with  both  rats 
and  mice.  Animals  of  each  species  were  distributed  among  six  groups, 
each  consisting  of  five  males  and  five  females.  Sulfallate  was 
premixed  with  a small  amount  of  the  laboratory  diet.  The  mixture  was 
then  incorporated  into  the  laboratory  diet  with  2 percent  corn  oil 
and  fed  ad  libitum  to  five  of  the  six  rat  groups  and  five  of  the  six 
mouse  groups  in  concentrations  of  215,  464,  1000,  2150,  and  4640  ppm. 
The  sixth  group  of  each  species  served  as  a control  group,  receiving 
only  the  basal  laboratory  diet.  The  dosed  dietary  preparations  were 
administered  for  a period  of  6 weeks,  followed  by  a 2-week  observation 
period  during  which  all  animals  were  fed  the  basal  laboratory  diet. 

A concentration  inducing  no  mortality  and  resulting  in  a depres- 
sion in  mean  group  body  weight  of  approximately  20  percent  relative 
to  controls  was  selected  as  the  high  concentration  for  administration 
in  the  chronic  study.  When  weight  gain  criteria  were  not  applicable, 
mortality  data  alone  were  utilized. 
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Mean  body  weight  depression  was  observed  at  the  lowest  adminis- 
tered concentration  in  male  rats  and  at  464  ppm  and  above  in  female 
rats.  At  a level  of  464  ppm  the  depression  in  mean  body  weight  as 
compared  to  controls  was  5 percent  in  male  rats  and  19  percent  in 
female  rats.  At  1000  ppm  the  depression  in  mean  body  weight  was  42 
percent  in  males,  and  40  percent  in  females.  No  deaths  were  observed 
at  these  levels.  The  high  concentration  selected  for  administration 
to  both  male  and  female  rats  in  the  chronic  bioassay  was  500  ppm. 

In  the  8-week  mouse  subchronic  study,  weight  gain  patterns  were 
erratic.  At  a concentration  of  464  ppm  mean  body  weight  gain  in  the 
male  mice  was  only  19  percent  of  that  gained  by  the  controls.  In  the 
female  mice  receiving  464  ppm,  mean  body  weight  gain  was  177  percent 
of  that  gained  by  controls.  At  1000  ppm  an  increase  in  the  mean  body 
weight  gain  of  244  percent  in  male  mice,  and  168  percent  in  the 
female  mice  was  observed.  At  2150  ppm  mean  body  weight  gain  in  male 
mice  was  only  56  percent  of  that  in  controls,  while  in  females 
receiving  the  same  concentration  no  increase  or  depression  in  mean 
body  weight  was  noted  when  compared  to  controls.  No  deaths  were 
observed  at  any  of  these  concentrations.  The  high  concentrations 
selected  for  administration  to  male  and  female  mice  in  the  chronic 
bioassay  were  2000  and  1200  ppm,  respectively. 

F . Experimental  Design 

The  experimental  design  parameters  for  the  chronic  bioassay  (spe- 
cies, sex,  group  size,  actual  concentrations  administered,  duration 
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of  treated  and  untreated  observation  periods,  and  the  time-weighted 
average  concentrations)  are  summarized  in  Tables  1 and  2. 

The  dosed  and  control  rats  were  all  approximately  6 weeks  old 
at  the  time  they  were  placed  on  test.  The  dosed  rats  were  approxi- 
mately 3 weeks  younger  than  the  controls  and  were  started  on  test 
approximately  3 weeks  after  the  controls.  The  concentrations  of 
sulfallate  initially  utilized  for  male  and  female  rats  were  500  and 
250  ppm.  Throughout  this  report  those  rats  initially  receiving  the 
former  concentration  are  referred  to  as  the  high  dose  groups,  while 
those  initially  receiving  the  latter  concentration  are  referred  to  as 
the  low  dose  groups.  In  week  8 of  the  study,  administration  of 
sulfallate  to  the  high  dose  female  rats  ceased  for  1 week,  followed 
by  4 weeks  of  feeding  at  the  previous  concentration  of  500  ppm.  This 
cyclic  pattern  of  administration  continued  for  the  remainder  of  the 
dosing  period.  This  same  method  of  total  sulfallate  intake  reduction 
was  employed  for  the  high  dose  male  rats  beginning  in  week  12.  The 
dosing  period  was  78  weeks  followed  by  an  observation  period  during 
which  the  rats  received  only  the  basal  laboratory  diet  and  water. 
Although  a 32-week  final  observation  period  was  originally  planned, 
surviving  rats  were  sacrificed  after  25  to  26  weeks  of  observation. 

The  dosed  and  control  mice  were  all  approximately  6 weeks  old  at 
the  time  the  experiment  began.  The  concentrations  initially  admini- 
stered to  the  male  mice  were  2000  and  1000  ppm.  Throughout  this 
report  those  males  initially  receiving  the  former  concentration  are 
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TABLE  1 


DESIGN  SUMMARY  FOR  OSBORNE  MENDEL-RATS 
SULFALLATE  FEEDING  EXPERIMENT 


MALE 


INITIAL 

OBSERVATION  PERIOD 

TIME-WEIGHTED 
AVERAGE  CONCEN- 

GROUP 

SULFALLATE 

TREATED 

UNTREATED 

T RATION  OVER  A 
78-WEEK  PERIOD5 

SIZE 

CONCENTRATION3 

(WEEKS) 

(WEEKS) 

CONTROL 

50 

0 

0 

111 

0 

LOW  DOSE 

50 

250 

78 

250 

0 

26 

HIGH  DOSE 

50 

500 

11 

410 

500° 

53 

14 

0 

25 

FEMALE 

CONTROL 

50 

0 

0 

111 

0 

LOW  DOSE 

50 

250 

78 

250 

0 

26 

HIGH  DOSE 

50 

500 

7 

404 

500C 

56 

15 

0 

26 

Concentrations  given 

in  parts 

per  million. 

b . 

2 (concentration  X weeks 

received) 

Time-weighted  average  concentration  - 

78  weeks 

c 

These  dosages  were  cyclically 

administered  with  a pattern  of  1 

dose- 

free  week  followed  by  4 weeks 

(5  days  per  week)  of  administration  at 

the  dosage 

indicated 

• 
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TABLE  2 


DESIGN  SUMMARY  FOR  B6C3F1  MICE 
SULFALLATE  FEEDING  EXPERIMENT 


TIME-WEIGHTED 


MALE 

CONTROL 

INITIAL 

GROUP 

SIZE 

SULFALLATE 

CONCENTRATION3 

OBSERVATION  PERIOD 
TREATED  UNTREATED 
(WEEKS)  (WEEKS) 

AVERAGE  CONCEN- 
TRATION OVER  A 
78-WEEK  PERI0Db 

20 

0 

0 

91 

0 

LOW  DOSE 

50 

1000 

62 

949 

ioooc 

12 

4 

0 

13 

HIGH  DOSE 

50 

2000 

62 

1897 

2000° 

12 

4 

0 

13 

FEMALE 

• 

CONTROL 

20 

0 

0 

91 

0 

LOW  DOSE 

50 

600 

8 

908 

1000 

54 

ioooc 

12 

4 

0 

12 

HIGH  DOSE 

50 

1200 

8 

1815 

2000 

54 

2000C 

12 

4 

0 

12 

Concentrations  in  parts  per  million. 


b . . 2 ( concentration  X weeks  received) 

Time-weighted  average  concentration  = — : 

78  weeks 


These  dosages  were  cyclically  administered  with  a pattern  of  1 dose- 
free  week  followed  by  4 weeks  (5  days  per  week)  of  administration  at 
the  dosage  indicated. 
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referred  to  as  the  high  dose  group,  and  those  initially  receiving  the 
latter  concentration  are  referred  to  as  the  low  dose  group.  Female 
mice  received  initial  concentrations  of  1200  and  600  ppm.  Throughout 
this  report  those  female  mice  initially  receiving  the  former  concen- 
tration are  referred  to  as  the  high  dose  group,  while  those  initially 
receiving  the  latter  concentration  are  referred  to  as  the  low  dose 
group.  During  week  9,  the  high  and  low  concentrations  administered 
to  the  female  mice  were  increased  to  2000  and  1000  ppm,  respectively. 
In  week  63  of  the  study,  administration  of  sulfallate  to  both  males 
and  females  ceased  for  1 week  followed  by  4 weeks  of  dietary  adminis- 
tration. This  cyclic  pattern  of  sulfallate  administration  continued 
for  the  remainder  of  the  dosing  period.  The  78-week  dosing  period 
was  followed  by  a 12-  to  13-week  observation  period  during  which  the 
mice  received  only  the  basal  laboratory  diet  and  water. 

G.  Clinical  and  Histopathologic  Examinations 

Animals  were  weighed  immediately  prior  to  initiation  of  the 
experiment.  Body  weights,  food  consumption,  and  data  concerning 
appearance,  behavior,  signs  of  toxic  effects,  and  incidence,  size, 
and  location  of  tissue  masses  were  recorded  at  weekly  intervals  for 
the  first  10  weeks  and  at  monthly  intervals  thereafter.  From  the 
first  day,  all  animals  were  inspected  daily  for  mortality.  The 
presence  of  tissue  masses  was  determined  by  observation  and  palpation 
of  each  animal. 
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During  the  course  of  this  bioassay  several  pathology  protocols 
were  in  effect,  each  for  different  periods  of  time.  The  minimum  pro- 
tocol required  that,  if  possible,  certain  tissues  were  to  be  taken 
and  examined  histopathologically  from  all  control  animals,  from  any 
animal  in  which  a tumor  was  observed  during  gross  examination,  and 
from  at  least  10  grossly  normal  males  and  10  grossly  normal  females 
from  each  dosed  group.  In  addition,  any  tissues  showing  gross 
abnormalities  were  to  be  taken  and  examined  histopathologically. 

Under  later  protocols,  some  tissues  were  taken  from  additional  dosed 
animals.  The  number  of  animals  in  each  group  from  which  a tissue 
was  examined  is  indicated  in  Appendices  A through  D. 

A necropsy  was  performed  on  each  animal  regardless  of  whether  it 
died,  was  killed  when  moribund,  or  was  sacrificed  at  the  end  of  the 
bioassay.  The  animals  were  euthanized  by  exsanguination  under  sodium 
pentobarbital  anesthesia,  and  were  immediately  necropsied.  The  histo- 
pathologic examination  consisted  of  gross  and  microscopic  examination 
of  major  tissues,  organs,  and  gross  lesions  taken  from  sacrificed  ani- 
mals and,  whenever  possible,  from  animals  found  dead. 

Tissues  were  preserved  in  10  percent  buffered  formalin,  embedded 
in  paraffin,  sectioned,  and  stained  with  hematoxylin  and  eosin  prior 
to  microscopic  examination.  An  occasional  section  was  subjected  to 
special  staining  techniques  for  more  definitive  diagnosis. 

Slides  were  prepared  from  the  following  tissues  from  selected 
animals:  brain,  pituitary,  spinal  cord,  eye,  adrenal,  thyroid, 
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mesenteric  lymph  node,  heart,  lung,  spleen,  liver,  kidney,  stomach, 
small  intestine,  large  intestine,  pancreas,  urinary  bladder,  prostate 
or  uterus,  testis  with  epididymis  or  ovary,  skin  with  mammary  gland, 
muscle,  bone  marrow,  and  tissue  masses. 

A few  tissues  were  not  examined  for  some  animals,  particularly 
for  those  that  died  early.  Also,  some  animals  were  missing,  canni- 
balized, or  judged  to  be  in  such  an  advanced  state  of  autolysis  as  to 
preclude  histopathologic  interpretation.  Thus,  the  number  of  animals 
for  which  particular  organs,  tissues,  or  lesions  were  examined  micro- 
scopically varies  and  does  not  necessarily  represent  the  number  of 
animals  that  were  placed  on  experiment  in  each  group. 

H.  Data  Recording  and  Statistical  Analyses 

Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data  System 
(Linhart  et  al . , 1974).  The  data  elements  include  descriptive  infor- 
mation on  the  chemicals,  animals,  experimental  design,  clinical  obser- 
vations, survival,  body  weight,  and  individual  pathologic  results, 
as  recommended  by  the  Internationa]  Union  Against  Cancer  (Berenblum, 
1969).  Data  tables  were  generated  for  verification  of  data  transcrip- 
tion and  for  statistical  review. 

These  data  were  analyzed  using  the  statistical  techniques  de- 
scribed in  this  section.  Those  analyses  of  the  experimental  results 
that  bear  on  the  possibility  of  carcinogenicity  are  discussed  in  the 
statistical  narrative  sections. 
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Probabilities  of  survival  were  estimated  by  the  product-limit 
procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this  report 
in  the  form  of  graphs.  Animals  were  statistically  censored  as  of  the 
time  that  they  died  of  other  than  natural  causes  or  were  found  to  be 
missing;  animals  dying  from  natural  causes  were  not  statistically 
censored.  Statistical  analyses  for  a possible  dose-related  effect  on 
survival  used  the  method  of  Cox  (1972)  when  testing  two  groups  for 
equality  and  used  Tarone's  (1975)  extensions  of  Cox's  methods  when 
testing  a dose-related  trend.  One-tailed  P-values  have  been  reported 
for  all  tests  except  the  departure  from  linearity  test,  which  is  only 
reported  when  its  two-tailed  P-value  is  less  than  0.05. 

The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  as  the  ratio  of  the  number  of  animals  bearing  such  lesions  at  a 
specific  anatomic  site  (numerator)  to  the  number  of  animals  in  which 
that  site  was  examined  (denominator).  In  most  instances,  the  denomi- 
nators included  only  those  animals  for  which  that  site  was  examined 
histologically.  However,  when  macroscopic  examination  was  required 
to  detect  lesions  prior  to  histologic  sampling  (e.g.  , skin  or  mammary 
tumors),  or  when  lesions  could  have  appeared  at  multiple  sites  (e.g., 
lymphomas),  the  denominators  consist  of  the  numbers  of  animals  necrop- 
sied. 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is  to 
determine  whether  animals  receiving  the  test  chemical  developed  a sig- 
nificantly higher  proportion  of  tumors  than  did  the  control  animals. 
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As  a part  of  these  analyses,  the  one-tailed  Fisher  exact  test  (Cox, 
1970,  pp.  48-52)  was  used  to  compare  the  tumor  incidence  of  a control 
group  to  that  of  a group  of  treated  animals  at  each  dose  level.  When 
results  for  a number  of  treated  groups,  k,  are  compared  simultaneously 
with  those  for  a control  group,  a correction  to  ensure  an  overall 
significance  level  of  0.05  may  be  made.  The  Bonferroni  inequality 
(Miller,  1966,  pp.  6-10)  requires  that  the  P-value  for  any  comparison 
be  less  than  or  equal  to  0.05/k.  In  cases  where  this  correction  was 
used,  it  is  discussed  in  the  narrative  section.  It  is  not,  however, 
presented  in  the  tables,  where  the  Fisher  exact  P-values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 
continuity  correction  (Armitage,  1971,  pp.  362-365),  was  also  used 
when  appropriate.  Under  the  assumption  of  a linear  trend,  this  test 
determined  if  the  slope  of  the  dose-response  curve  is  different  from 
zero  at  the  one-tailed  0.05  level  of  significance.  Unless  otherwise 
noted,  the  direction  of  the  significant  trend  was  a positive  dose  re- 
lationship. This  method  also  provides  a two-tailed  test  of  departure 
from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation  of 
tumors.  In  this  analysis,  deaths  that  occurred  before  the  first  tu- 
mor was  observed  were  excluded  by  basing  the  statistical  tests  on 
animals  that  survived  at  least  52  weeks,  unless  a tumor  was  found  at 
the  anatomic  site  of  interest  before  week  52.  When  such  an  early 
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tumor  was  found,  comparisons  were  based  exclusively  on  animals  that 
survived  at  least  as  long  as  the  animal  in  which  the  first  tumor  was 
found.  Once  this  reduced  set  of  data  was  obtained,  the  standard  pro- 
cedures for  analyses  of  the  incidence  of  tumors  (Fisher  exact  tests, 
Cochran- Armitage  tests,  etc.)  were  followed. 

When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without  an 
observed  tumor  were  computed  as  in  Saffiotti  et  al.  (1972).  The  week 
during  which  animals  died  naturally  or  were  sacrificed  was  entered  as 
the  time  point  of  tumor  observation.  Cox's  methods  of  comparing 
these  curves  were  used  for  two  groups;  Tarone's  extension  to  testing 
for  linear  trend  was  used  for  three  groups.  The  statistical  tests  for 
the  incidence  of  tumors  which  used  life-table  methods  were  one-tailed 
and,  unless  otherwise  noted,  in  the  direction  of  a positive  dose 
relationship.  Significant  departures  from  linearity  (P  < 0.05,  two- 
tailed  test)  were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 
risk  of  each  dosed  group  compared  to  its  control  was  calculated  from 
the  exact  interval  on  the  odds  ratio  (Gart,  1971).  The  relative  risk 
is  defined  as  p^/p^  where  p^_  is  the  true  binomial  probability  of  the 
incidence  of  a specific  type  of  tumor  in  a treated  group  of  animals 
and  p^  is  the  true  probability  of  the  spontaneous  incidence  of  the 
same  type  of  tumor  in  a control  group.  The  hypothesis  of  equality 
between  the  true  proportion  of  a specific  tumor  in  a treated  group 
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and  the  proportion  in  a control  group  corresponds  to  a relative  risk 
of  unity.  Values  in  excess  of  unity  represent  the  condition  of  a 
larger  proportion  in  the  treated  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the 
relative  risk  have  been  included  in  the  tables  of  statistical  analy- 
ses. The  interpretation  of  the  limits  is  that  in  approximately  95 
percent  of  a large  number  of  identical  experiments,  the  true  ratio 
of  the  risk  in  a treated  group  of  animals  to  that  in  a control  group 
would  be  within  the  interval  calculated  from  the  experiment.  When 
the  lower  limit  of  the  confidence  interval  is  greater  than  one,  it 
can  be  inferred  that  a statistically  significant  result  (a  P < 0.025 
one-tailed  test  when  the  control  incidence  is  not  zero,  P < 0.050 
when  the  control  incidence  is  zero)  has  occurred.  When  the  lower 
limit  is  less  than  unity  but  the  upper  limit  is  greater  than  unity, 
the  lower  limit  indicates  the  absence  of  a significant  result  while 
the  upper  limit  indicates  that  there  is  a theoretical  possibility 
of  the  induction  of  tumors  by  the  test  chemical  which  could  not  be 
detected  under  the  conditions  of  this  test. 
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III.  CHRONIC  TESTING  RESULTS:  RATS 


A.  Body  Weights  and  Clinical  Observations 

Distinct  dose-related  mean  body  weight  depression  was  evident  in 
male  and  female  rats  from  the  beginning  of  the  bioassay  and  generally 
continued  throughout  the  study  (Figure  2).  Fluctuations  in  the  growth 
curve  may  be  due  to  mortality;  as  the  size  of  the  group  diminishes, 
the  mean  body  weight  may  be  subject  to  wide  variations. 

During  the  first  6 months  of  the  study  no  clinical  signs  were 
observed  except  for  occasional  hunched  or  thin  appearance,  squinted 
or  reddened  eyes,  and  labored  respiration  in  a few  rats  in  each  group. 
From  week  30  to  cessation  of  chemical  administration  in  week  78,  an 
unusually  high  incidence  of  signs  characteristic  of  eye  irritation 
(i.e.,  red-tinged  lacrimation;  swollen,  protruding,  or  squinted  eyes; 
brown  crust  around  the  eyes)  were  observed  in  the  dosed  groups, 
particularly  in  the  females. 

Respiratory  signs  characterized  by  labored  respiration,  wheezing 
and/or  nasal  discharge  were  noted  at  a low  incidence  in  all  groups 
including  the  controls.  The  incidence  of  this  observation  increased 
as  the  animals  aged.  Other  signs  usually  associated  with  aging,  which 
were  noted  at  comparable  rates  in  control  and  dosed  rats,  included 
body  sores,  alopecia,  reddish  discharge  or  brown  crust  around  body 
orifices,  and  abdominal  urine  stains.  Observations  in  one  or  two  rats 
in  each  group  included  transient  or  sporadic  incoordination,  saliva- 
tion, head  tilt,  and  tremors. 
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TIME  ON  TEST  (WEEKS) 


FIGURE  2 

GROWTH  CURVES  FOR  SULFALLATE  CHRONIC  STUDY  RATS 
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Tissue  masses,  palpable  nodules  and/or  swollen  areas  were  ob- 
served at  a slightly  greater  frequency  among  the  dosed  rats  than 
among  the  controls. 

B.  Survival 

The  estimated  probabilities  of  survival  for  male  and  female  rats 
in  the  control  and  sulf allate-dosed  groups  are  shown  in  Figure  3. 

For  both  males  and  females  the  Tarone  test  indicated  a significant 
(P  < 0.001)  positive  association  between  dosage  and  mortality. 

There  were  adequate  numbers  of  male  and  female  rats  at  risk  from 
late-developing  tumors.  In  the  males  54  percent  (27/50)  of  the  high 
dose,  74  percent  (37/50)  of  the  low  dose,  and  84  percent  (42/50)  of 
the  control  rats  survived  on  test  at  least  90  weeks.  In  the  females 
60  percent  (30/50)  of  the  high  dose,  86  percent  (43/50)  of  the  low 
dose,  and  90  percent  (45/50)  of  the  control  group  survived  on  test 
at  least  90  weeks.  For  both  sexes  the  surviving  dosed  rats  were 
sacrificed  in  weeks  103  and  104  while  the  surviving  control  rats  were 
sacrificed  in  week  111. 

C.  Pathology 

Histopathologic  findings  on  neoplasms  in  rats  are  summarized  in 
Appendix  A (Tables  A1  and  A2) ; findings  on  nonneoplastic  lesions  are 
summarized  in  Appendix  C (Tables  Cl  and  C2). 

Long-term  dietary  intake  of  sulfallate  in  rats  was  associated 
with  increased  incidences  of  neoplasia,  especially  of  squamous-cell 
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PROBABILITY  OF  SURVIVAL  PROBABILITY  OF  SURVIVAL 


TIME  ON  TEST  (WEEKS) 


TIME  ON  TEST  (WEEKS) 

FIGURE  3 

SURVIVAL  COMPARISONS  OF  SULFALLATE  CHRONIC  STUDY  RATS 
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carcinomas,  in  several  organ  systems.  These  tumors  were  seen  in  the 
skin  and  adnexal  tissues,  the  esophagus  and  forestomach,  and  the 
thyroid  gland  in  bo^i  sexes  and  in  the  mammary  gland  in  females. 


The  incidence  of  esophageal  and  gastric  lesions  are  tabulated 
below  for  dosed  rats.  None  of  the  neoplasms  were  observed  in  control 
animals . 


Males  Females 


Low 

High 

Low 

High 

Dose 

Dose 

Dose 

Dose 

Esophagus 

Papilloma 

0/26 

1/21 

0/44 

0/28 

Squamous-Cell  Carcinoma 

0/26 

1/21 

0/44 

1/28 

Forestomach 
Papil loma 

0/30 

3/25 

0/43 

2/35 

Squamous-Cell  Carcinoma 

0/30 

2/25 

0/43 

0/35 

Acanthos is 

7/30 

7/25 

1/43 

9/35 

Hyperkeratos is 

7/30 

6/25 

1/43 

6/35 

The  incidences  of  acanthosis 

and  hyperkeratosis  shown  in  this  table 

were  those  in  animals  without 

stomach  tumors 

. Microscopically,  the 

papillomas  appeared  as  pedunculated 

growths 

showing  marked 

localized 

acanthosis  and  hyperkeratosis 

and  projecting 

into  the  lumen 

. The 

squamous-cell  carcinomas,  on 

the  other  hand, 

consisted  of  areas  of 

acanthosis  and  hyperkeratosis 

with  a downward  proliferation 

of  ana- 

plastic  basal  cells  invading 

lamina 

propria 

and  submucosa. 

Basal 

cells  appeared  hyperbasophilic  with  numerous  mitotic  figures  and  grew 


in  disorganized  sheets  of  varying-s ized  cells. 
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In  the  integument,  squamous-cell  carcinomas  were  observed  in 
2/48  (4  percent)  low  dose  males,  1/45  (2  percent)  high  dose  males, 

1/50  (2  percent)  low  dose  females  and  1/48  (2  percent)  high  dose 
females.  Squamous-cell  carcinomas  also  occurred  in  the  external  ear 
of  1/50  (2  percent)  low  dose  females  and  2/48  (4  percent)  high  dose 
females.  None  of  these  neoplasms  occurred  in  control  animals. 

Primary  squamous-cell  carcinomas  of  the  thyroid  occurred  in  2/21 
(10  percent)  high  dose  males.  A squamous-cell  carcinoma  metastasized 
to  the  thyroid  from  the  stomach  in  one  high  dose  male.  Microscopi- 
cally, both  tumors  were  composed  of  proliferating  anaplastic  epithelial 
cells.  One  was  a small  discrete  lesion  consisting  of  neoplastic  cells 
sequestered  in  collagenous  tissue  and  the  other,  a large  proliferating 
structure  producing  masses  of  keratin  and  destroying  the  normal  archi- 
tecture of  the  thyroid. 

Mammary  adenocarcinomas  were  observed  in  0/50  control  females, 

7/50  (14  percent)  low  dose  females,  and  11/48  (23  percent)  high  dose 
females.  The  first  mammary  carcinoma  was  observed  in  the  high  dose 
group  in  week  39.  These  tumors  were  characterized  microscopically 
by  the  presence  of  irregularly  formed  acini  lined  by  anaplastic 
epithelial  cells,  often  several  cells  in  thickness,  with  papillary 
projections  into  the  lumen.  Some  were  highly  cellular,  composed 
of  tightly  packed  epithelial  cells  growing  in  sheets  or  forming  tiny 
acini  and  filled  with  eosinophilic  amorphous  material.  Broad  bands 
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of  collagenous  connective  tissue  intersected  these  tumors  and  often 
massive  areas  of  ischemic  necrosis  were  seen  containing  islands  of 
viable  neoplastic  tissue  around  blood  vessels.  Metastatic  lesions 
were  similar  in  morphology  to  those  observed  at  the  primary  site. 

A variety  of  other  neoplastic  lesions  was  also  observed  in 
the  dosed  and  control  animals.  These  lesions  probably  represented 
spontaneously  occurring  tumors. 

The  incidence  of  inflammatory,  degenerative,  and  hyperplastic 
lesions  in  the  control  rats  was  similar  to  that  of  the  dosed  rats 
with  the  exception  of  the  following:  in  the  kidney,  minimal  changes 

of  toxic  tubular  nephropathy  occurred  in  1/31  (3  percent)  low  dose 
males,  9/22  (41  percent)  high  dose  males,  and  1/28  (4  percent)  high 
dose  females.  This  change  was  characterized  microscopically  by 
the  presence  of  megalocytic  tubular  epithelial  cells  having  abundant 
eosinophilic  cytoplasm  and  large  hyperchromatic  nuclei.  These 
occurred  in  varying  numbers  affecting  tubules  of  the  inner  cortex. 
Often  this  change  was  present  in  conjunction  with  spontaneous  chronic 
interstitial  nephritis;  however,  it  was  felt  to  be  a toxic  change 
rather  than  part  of  the  spectrum  of  changes  seen  in  lesions  of 
the  kidneys  of  aging  rats. 

In  the  eye,  inflammatory  and  degenerative  changes  were  observed 
in  somewhat  greater  frequency  in  dosed  rats,  especially  females, 
than  in  control  rats. 
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Based  on  the  results  of  this  histopathologic  examination,  evi- 
dence was  provided  for  the  carcinogenicity  of  sulfallate  in  Osborne- 
Mendel  rats  under  the  conditions  of  this  study.  Administration  of 
the  compound  was  associated  with  an  increased  incidence  of  mammary 
adenocarcinomas  in  females  and  squamous-cell  carcinomas  of  the  skin, 
adnexal  tissues,  esophagus,  and  stomach  in  males  and  females. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
rats  are  summarized  in  Tables  3 and  4.  The  analysis  is  included  for 
every  type  of  malignant  tumor  in  either  sex  where  at  least  two  such 
tumors  were  observed  in  at  least  one  of  the  control  or  sulfallate- 
dosed  groups  and  where  such  tumors  were  observed  in  at  least  5 per- 
cent of  the  group. 

In  females  mammary  adenocarcinomas  were  observed  in  7/50  (14  per- 
cent) of  the  low  dose  rats,  and  in  11/48  (23  percent)  of  the  high 
dose  rats,  but  not  among  the  control  rats.  The  Cochran- Armi tage  test 
indicated  a significant  (P  = 0.001)  positive  association  between 
dosage  and  the  incidence  of  mammary  adenocarcinomas.  The  results  of 
the  Fisher  exact  tests  supported  this  finding  with  significant  com- 
parisons of  both  low  dose  (P  = 0.006)  and  high  dose  (P  < 0.001)  to 
the  control.  In  historical  control  data  collected  by  Hazleton 
Laboratories  for  the  NCI  Carcinogenesis  Testing  Program,  only  9/350 
(3  percent)  of  the  untreated  female  Osborne-Mende 1 rats  had  mammary 
adenocarcinomas. 
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TABLE  3 (CONTINUED) 
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The  probability  level  of  the  test  for  departure  from  linear  trend  is  given  beneath  the  con- 
trol group  when  P < 0.05. 


In  male  rats  when  the  incidences  of  C-cell  adenomas  or  C-cell 


carcinomas  of  the  thyroid  were  combined,  the  Cochran-Armitage  test 
indicated  a significant  (P  = 0.034)  positive  dose-response  association. 
The  Fisher  exact  test  comparing  low  dose  to  control  supported  this 
finding  with  a significant  (P  = 0.014)  result,  but  the  comparison  of 
high  dose  to  control  was  not  significant.  Only  27  thyroids  in  the 
low  dose  group  and  21  thyroids  in  the  high  dose  group  were  examined 
microscopically.  Squamous-cell  carcinomas,  follicular-cell  adenomas, 
and  follicular-cell  carcinomas  were  also  observed,  but  not  in  statis- 
tically significant  proportions.  In  the  historical  controls  32/352 
(9  percent)  of  the  untreated  male  Osborne-Mendel  rats  had  either  a 
follicular-cell  adenoma  or  a follicular-cell  carcinoma  of  the  thyroid 
and  12/352  (3  percent)  had  either  a C-cell  adenoma  or  a C-cell 
carcinoma.  No  conclusion  has  been  drawn  relative  to  the  thyroid 
C-cell  neoplasms  in  the  males  because  of  the  difficulty  in  interpreting 
the  lack  of  a statistically  significant  high  dose  result  and  tae 
absence  of  information  as  to  whether  the  dosed  animals  selected  for 
histopathologic  examination  represented  a random  sampling  of  the 
dosed  groups. 

In  males  a significant  number  of  stomach  neoplasms  were  observed 
in  the  high  dose  rats.  When  incidences  were  combined  so  that  the 
numerator  represented  males  with  either  a papilloma  NOS,  a squamous- 
cell papilloma,  or  a squamous-cell  carcinoma,  the  Cochran-Armitage 
test  indicated  a significant  (P  = 0.003)  dose-response  association. 
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The  departure  from  linear  trend  was  significant  (P  = 0.034),  princi- 
pally because  the  neoplasms  were  only  observed  in  the  high  dose  rats. 
The  Fisher  exact  test  comparing  high  dose  to  control  was  also  signifi- 
cant (P  = 0.004).  In  the  historical  control  data  none  of  the  352  rats 
had  a tumor  of  these  types,  compared  to  the  5/25  (20  percent)  observed 
in  the  high  dose  males  for  this  bioassay. 

Based  upon  these  statistical  results  the  administration  of  sul- 
fallate  was  associated  with  increased  incidences  of  mammary  adenocar- 
cinomas in  female  rats  and  of  stomach  neoplasms  in  male  rats. 

The  possibility  of  a negative  association  between  administration 
and  incidence  was  observed  for  hemangiosarcomas  of  the  subcutaneous 
tissue  in  both  males  and  females,  but  in  both  cases  the  Fisher  exact 
tests  were  not  significant. 
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IV.  CHRONIC  TESTING  RESULTS:  MICE 


A.  Body  Weights  and  Clinical  Observations 

Distinct  dose-related  mean  body  weight  depression  was  evident 
throughout  the  study  for  male  mice  and  after  week  10  for  female  mice 
(Figure  4).  Fluctuations  in  the  growth  curve  may  be  due  to  mortality; 
as  the  size  of  the  group  diminishes,  the  mean  body  weight  may  be  sub- 
ject to  wide  variations. 

Physical  appearance  and  behavior  of  dosed  mice  during  the  first 
year  of  the  study  gave  no  evidence  of  compound-related  effects.  Signs 
often  observed  in  group-housed  laboratory  mice,  particularly  in  the 
males,  were  observed  at  a comparable  rate  in  dosed  and  control  mice. 
These  common  signs  included  sores  on  the  body  and/or  extremities;  a 
hunched  appearance;  localized  alopecia;  penile,  vulvar  or  anal  irrita- 
tion; and  rough  or  stained  fur. 

A hunched  or  thin  appearance  was  observed  with  greater  frequency 
in  the  dosed  groups  than  in  the  controls  from  week  62  to  termination 
of  the  study  in  week  90.  The  incidence  of  palpable  nodules,  tissue 
masses  and/or  swollen  areas  of  the  body  was  slightly  greater  in  the 
dosed  mice  than  in  the  controls. 

B . Survival 

The  estimated  probabilities  of  survival  for  male  and  female  mice 
in  the  control  and  sulf al late-dosed  groups  are  shown  in  Figure  5.  For 
males  no  dose-mortality  association  was  demonstrated,  but  for  females 
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FIGURE  4 

GROWTH  CURVES  FOR  SULFALLATE  CHRONIC  STUDY  MICE 
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FIGURE  5 

SURVIVAL  COMPARISONS  OF  SULFALLATE  CHRONIC  STUDY  MICE 
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the  Tarone  test  indicated  a significant  (P  < 0.001)  positive  associa- 
tion between  dosage  and  mortality. 

For  males  sufficient  numbers  survived  sufficiently  long  to  be  at 
risk  from  late-developing  tumors,  as  92  percent  (46/50)  of  the  high 
dose,  86  percent  (43/50)  of  the  low  dose,  and  80  percent  (16/20)  of 
the  control  mice  survived  on  test  at  least  75  weeks.  For  females  the 
survival  was  also  adequate  as  44  percent  (22/50)  of  the  high  dose, 

74  percent  (37/50)  of  the  low  dose,  and  20/20  of  the  control  mice 
survived  on  test  at  least  75  weeks. 

C.  Pathology 

Histopathologic  findings  on  neoplasms  in  mice  are  summarized  in 
Appendix  B (Tables  Bl  and  B2) ; findings  on  nonneoplastic  lesions  are 
summarized  in  Appendix  D (Tables  D1  and  D2). 

Long-term  dietary  administration  of  sulfallate  to  mice  was 
associated  with  increased  incidences  of  neoplastic  lesions  affecting 
several  organs  and  tissues  (i.e.,  skin  and  subcutaneous  tissue,  lung, 
liver,  stomach,  and  mammary  gland). 

Mammary  adenocarcinomas  occurred  in  33/48  (69  percent)  low  dose 
females  and  27/46  (59  percent)  high  dose  females.  In  10  of  the  33 
low  dose  females  and  16  of  the  27  high  dose  females  the  adenocarci- 
nomas were  accompanied  by  squamous  metaplasia.  No  mammary  adenocar- 
cinomas were  observed  in  the  corresponding  controls.  Microscopically, 
the  morphology  of  these  mammary  carcinomas  consisted  of  numerous 
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irregular  acini  and  papillary  structures  which  were  lined  by  anaplas- 
tic epithelial  cells  sometimes  in  multiple  layers.  In  a number  of 
mammary  tumors,  large  areas  of  squamous  differentiation  were  observed. 
Neoplasms  were  usually  intersected  by  dense  fibrous  connective  tissue, 
and  large  cystic  areas  of  necrosis  were  noted.  When  mammary  adenocar- 
cinomas metastasized,  the  metastatic  lesions  observed  in  other  organs 
were  similar  in  morphology  to  the  primary  tumors. 

Squamous-cell  carcinomas  of  the  skin  or  subcutaneous  tissue, 
frequently  adjacent  to  the  preputial  gland,  occurred  in  3/46  (7  per- 
cent) low  dose  males,  6/49  (12  percent)  high  dose  males,  and  2/48  (4 
percent)  low  dose  females.  Basal-cell  carcinomas  of  the  skin  occurred 
in  1/49  (2  percent)  high  dose  males  and  1/46  (2  percent)  high  dose  fe- 
males. None  of  these  types  of  tumors  were  recognized  in  control  mice. 

Papillomas  of  the  forestomach  occurred  in  4/40  (10  percent)  low 
dose  males,  3/43  (7  percent)  high  dose  males,  and  1/43  (2  percent) 
low  dose  females.  Squamous-cell  carcinomas  of  the  forestomach  were 
observed  in  2/40  (5  percent)  low  dose  males,  1/43  (2  percent)  high 
dose  males,  and  1/38  (3  percent)  high  dose  females.  No  stomach  tu- 
mors were  observed  in  control  mice.  Microscopically,  the  papillomas 
occurred  as  pedunculated  growths  composed  of  hyperkeratosis  and 
acanthosis  of  the  superficial  epithelium  which  was  supported  on  a 
stalk  of  well-vascularized  fibrous  connective  tissue.  The  squamous- 
cell carcinomas  demonstrated  invasiveness,  documented  by  the  presence 
of  small  nests  of  anaplastic  epithelial  cells  in  the  submucosa  and  in 
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some  instances,  local  vascular  emboli.  A few  male  and  female  mice  of 

i 

the  high  and  low  dose  groups  had  hyperkeratosis  and  acanthosis  in  the 
fore  stomach . 

* 

Hepatocellular  carcinomas  occurred  in  7/20  (35  percent)  control 
males,  22/45  (49  percent)  low  dose  males,  24/49  (49  percent)  high 
dose  males,  0/19  control  females,  5/47  (1.1  percent)  low  dose  fe- 
males, and  8/46  (17  percent)  high  dose  females.  The  hepatocellular 
carcinomas  varied  greatly  in  morphology;  some  were  relatively  well- 
differentiated  and  composed  of  proliferating  basophilic  hepatocytes 
forming  liver  plates  one  or  more  cells  in  thickness,  and  these 
growths  compressed  adjacent  hepatic  parenchyma.  The  anaplastic 
carcinomas  consisted  of  proliferating  large  intensely  basophilic 
staining  hepatocytes  forming  pseudoacini  and  thick  blunted  liver 
plates  which  often  projected  into  ectatic  sinusoids.  Metastases 
appeared  essentially  similar  to  the  primary  liver  tumor. 

Alveolar/bronchiolar  adenomas  occurred  in  11/43  (26  percent)  low 
dose  males,  9/45  (20  percent)  high  dose  males,  1/19  (5  percent)  con- 
trol females,  11/45  (24  percent)  low  dose  females,  and  2/37  (5  percent) 
high  dose  females.  Alveolar/bronchiolar  carcinomas  were  observed  in 
3/43  (7  percent)  low  dose  males,  9/45  (20  percent)  high  dose  males, 

4/45  (9  percent)  low  dose  females,  and  2/37  (5  percent)  high  dose 
f ema les . 

Subcutaneous  fibrosarcomas  occurred  in  5/46  (11  percent)  low  dose 
males  and  2/46  (4  percent)  high  dose  females.  Metastatic  fibrosarcoma 
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occurred  in  the  cervical  lymph  node  of  1/41  (2  percent)  low  dose 
males.  A fibrosarcoma  involving  muscles  of  the  leg  occurred  in  1/46 
(2  percent)  low  dose  males.  None  of  these  tumor  types  were  observed 
in  control  mice. 

A variety  of  other  neoplastic  lesions,  apparently  unrelated  to 
chemical  administration,  was  seen  throughout  all  groups. 

A variety  of  nonneoplastic  lesions  was  also  observed  in  both 
dosed  and  control  groups,  regardless  of  experimental  regimen.  How- 
ever, 26/42  (62  percent)  low  dose  males,  35/43  (81  percent)  high  dose 
males,  10/44  (23  percent)  low  dose  females  and  26/37  (70  percent) 
high  dose  females  had  evidence  of  minimal  toxic  tubular  nephropathy. 
This  change  was  characterized  by  the  presence  of  megalocytic  tubular 
epithelial  cells,  with  abundant  eosinophilic  cytoplasm  and  large 
hyperchromatic  nuclei.  These  occurred  in  varying  numbers  in  the 
inner  renal  cortex  and  in  the  absence  of  other  changes. 

Based  on  the  results  of  this  histopathologic  examination,  evi- 
dence was  provided  for  the  carcinogenicity  of  sulfallate  in  B6C3F1 
mice  under  the  conditions  of  this  experiment.  Administration  of  the 
compound  was  associated  with  an  increased  incidence  of  mammary  adeno- 
carcinomas in  females,  squamous-cell  carcinomas  of  the  skin,  adnexal 
tissues,  and  stomach  in  males  and  females,  lung  tumors  in  males  and 
females,  and  hepatocellular  carcinomas  in  females. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
mice  are  summarized  in  Tables  5 and  6.  The  analysis  is  included  for 
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Weeks  to  First  Observed  Tumor 


TABLE  5 (CONTINUED) 
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every  type  of  malignant  tumor  in  either  sex  where  at  least  two  such 
tumors  were  observed  in  at  least  one  of  the  control  or  sulfallate- 
dosed  groups  and  where  such  tumors  were  observed  in  at  least  5 
percent  of  the  group. 

For  males  when  the  incidences  were  combined  so  that  the  numerator 
of  the  incidence  represented  mice  with  either  an  alveolar/bronchiolar 
adenoma  or  an  alveolar/bronchiolar  carcinoma,  the  Cochran- Armi tage 
test  indicated  a significant  (P  = 0.004)  positive  association  between 
dosage  and  incidence.  The  Fisher  exact  test  supported  these  findings 
with  significant  comparisons  of  both  high  dose  (P  = 0.001)  and  low 
dose  (P  = 0.002)  to  control.  In  historical  control  data  collected  by 
this  laboratory  for  the  NCI  Carcinogenesis  Testing  Program,  13/386  (3 
percent)  of  the  untreated  male  B6C3F1  mice  had  an  alveolar/bronchiolar 
adenoma;  2/386  (0.01  percent)  had  alveolar/bronchiolar  carcinomas. 

Alveolar/bronchiolar  neoplasms  were  also  observed  in  female 
mice,  but  not  in  statistically  significant  incidences.  The  Fisher 
exact  test  comparing  the  combined  incidence  of  13/45  (29  percent)  in 
the  low  dose  to  the  1/19  (5  percent)  in  the  control  resulted  in  a 
probability  level  of  P = 0.032,  a marginal  result  which  was  not 
significant  under  the  Bonferroni  criterion.  It  must  be  noted, 
however,  that  the  power  of  this  test  was  low  due  to  the  small  sample 
size  in  the  control  and  early  deaths  from  tumors  in  the  high  dose 
females.  In  the  historical  data,  6/380  (1.5  percent)  of  the  untreated 
female  B6C3F1  mice  had  alveolar/bronchiolar  adenomas,  while  4/380  (1 
percent)  had  alveolar/bronchiolar  carcinomas. 
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A high  incidence  of  dosed  female  mice  with  an  adenocarcinoma 
accompanied  by  squamous  metaplasia  of  the  mammary  gland  was  noted. 
These  tumors  were  noted  as  early  as  week  29  of  the  study.  The 
Cochran-Armitage  test  indicated  a significant  (P  = 0.002)  dose- 
response  association  and  the  Fisher  exact  tests  indicated  significant 
comparisons  of  both  low  dose  (P  = 0.021)  and  high  dose  (P  = 0.001)  to 
control.  Additionally,  a high  incidence  of  dosed  female  mice  with 
mammary  adenocarcinomas  NOS  in  the  absence  of  glandular  squamous 
metaplasia  was  observed.  The  Fisher  exact  tests  were  significant  in 
comparing  both  the  low  dose  (P  < 0.001)  and  the  high  dose  (P  = 0.012) 
to  the  control  group. 

For  males  the  Cochran-Armitage  test  indicated  a significant  (P  = 
0.024)  positive  association  between  dosage  and  the  incidence  of 
hemangiosarcomas , but  the  Fisher  exact  tests  were  not  significant. 
Similarly,  for  females  the  Cochran-Armitage  test  was  significant  (P  = 
0.038)  for  the  incidence  of  hepatocellular  carcinomas,  but  the 
Fisher  exact  tests  did  not  support  this  finding.  In  the  historical 
data,  8/389  (2  percent)  of  the  untreated  males  had  a hemangiosarcoma 
or  a hemangioma,  while  8/411  (2  percent)  of  the  untreated  female 
B6C3F1  mice  had  a hepatocellular  carcinoma. 

The  Cochran-Armitage  test  also  indicated  significant  negative 
associations  between  dosage  and  the  incidence  of  malignant  lymphomas 
in  females  and  the  incidence  of  fibromas  of  the  subcutaneous  tissue 
in  males.  None  of  these  results,  however,  were  supported  by  Fisher 


exact  tests  under  the  Bonferroni  criterion. 


Based  upon  these  statistical  results  the  administration  of 
sulfallate  was  associated  with  the  increased  incidence  of  alveolar/ 
bronchiolar  neoplasms  in  male  mice  and  of  mammary  adenocarcinomas  NOS 
and  of  mammary  adenocarcinomas  with  squamous  metaplasia  in  female 
mice . 
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V.  DISCUSSION  ' 


Under  the  conditions  of  this  bioassay  there  were  significant 
positive  associations  between  increased  sulfallate  concentration  . 
and  accelerated  mortality  in  both  sexes  of  rats  and  in  female  mice. 

In  spite  of  early  deaths  with  tumors,  adequate  numbers  of  animals 
in  all  groups  survived  sufficiently  long  to  be  at  risk  from  late- 
developing  tumors. 

Among  female  rats,  there  was  a statistically  significant  positive 
association  between  dosage  and  the  incidence  of  mammary  adenocarcino- 
mas. The  incidence  in  each  dosed  group  was  significantly  higher  than 
the  incidence  in  the  control  group. 

Among  male  rats,  there  was  a statistically  significant  positive 
association  between  dosage  and  the  incidence  of  stomach  tumors  (i.e., 
combined  incidences  of  squamous-cell  carcinomas,  squamous-cell  papil- 
lomas, and  papillomas  NOS).  The  incidence  of  stomach  tumors  in  the 
high  dose  group  was  significantly  higher  than  in  the  male  rat  control 
group. 

An  increased  incidence  of  thyroid  tumors  was  observed  among 
male  rats  (i.e.,  5/48  [10  percent]  controls,  10/27  [37  percent]  low 
dose,  and  7/21  [33  percent]  high  dose).  These  thyroid  tumors  included 
squamous-cell  carcinomas  (both  primary  and  metastatic),  follicular- 
cell adenomas,  follicular-cell  carcinomas,  C-cell  adenomas,  and 
C-cell  carcinomas.  In  historical  controls,  8/160  (5  percent)  of  the 
untreated  male  Osborne-Mende 1 rats  had  thyroid  tumors,  all  of  which 
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were  either  follicular-cell  adenomas  or  follicular-cell  carcinomas. 
Statistical  calculations  based  on  observed  incidences  of  thyroid 
tumors  are  of  limited  usefulness,  however,  since  there  is  no  indi- 
cation that  the  27  thyroids  from  low  dose  rats  and  21  thyroids  from 
high  dose  rats  were  randomly  selected  for  histopathologic  examina- 
tion. It  is  evident,  nevertheless,  that  more  thyroid  tumors  did 
occur  among  dosed  rats  than  among  controls. 

The  occurrence  of  rare  tumors  of  the  esophagus  (i.e.,  one  papil- 
loma and  one  squamous-cell  carcinoma  in  high  dose  males  and  one 
squamous-cell  carcinoma  in  a high  dose  female)  was  observed,  supporting 
the  finding  of  carcinomas  of  the  forestomach.  No  esophageal  tumors 
were  observed  in  control  rats.  In  addition,  a few  squamous-cell  car- 
cinomas of  the  skin  were  observed  in  dosed  but  not  in  control  rats. 

Among  female  mice,  the  incidences  of  mammary  adenocarcinomas  were 
significantly  higher  in  both  high  and  low  dose  groups  than  in  con- 
trols. Many  of  these  adenocarcinomas  were  accompanied  by  squamous 
metaplasia. 

When  the  incidence  of  alveolar/bronchiolar  adenomas  was  combined 
with  the  incidence  of  alveolar/bronchiolar  carcinomas,  there  was  a 
statistically  significant  positive  association  between  dosage  and 
tumor  incidence  for  male  mice.  The  combined  incidence  of  these  lung 
tumors  was  significantly  higher  in  each  dosed  group  than  in  the  male 
mouse  control  group.  When  the  incidences  of  alveolar/bronchiolar 
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adenomas  or  alveolar/bronch iolar  carcinomas  were  analyzed  separately, 
the  incidence  of  alveolar/bronchiolar  adenomas  in  the  low  dose  group 
was  significantly  higher  than  that  in  the  male  mouse  control  group, 
but  other  comparisons  did  not  indicate  statistically  significant  re- 
sults. The  incidences  of  these  neoplasms  in  low  dose  females  were 
also  increased  but  limited  survival  among  high  dose  females  and  the 
small  size  of  the  female  control  group  contributed  to  the  lack  of 
statistical  significance  in  the  occurrence  of  these  tumors  in  female 
mice. 

Dietary  administration  of  sulfallate  to  male  and  female  mice 
appeared  to  be  associated  with  increased  occurrences  of  uncommon  neo- 
plasms in  several  organs.  These  included  squamous-cell  and  basal- 
cell carcinomas  of  the  skin,  squamous-cell  papillomas  of  the  stomach 
and  squamous-cell  carcinomas  of  the  forestomach.  None  of  these  neo- 
plasms occurred  in  statistically  significant  incidences. 

The  incidence  of  toxic  tubular  nephropathy  observed  in  male  rats 
and  in  mice  of  both  sexes  increased  with  the  concentration  of  the  com 
pound  administered.  This  nonneoplastic  lesion  was  not  observed  in 
control  animals. 

Under  the  conditions  of  this  bioassay,  dietary  administration  of 
sulfallate  was  carcinogenic  to  Osborne-Mendel  rats  and  to  B6C3F1  mice 
inducing  mammary  gland  tumors  in  females  of  both  species,  tumors  of 
the  forestomach  in  male  rats,  and  lung  tumors  in  male  mice. 
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APPENDIX  A 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  RATS  TREATED  WITH  SULFALLATE 


’ 


. 


TABLE  A 1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  RATS  TREATED  WITH  SULFALLATE 


CONTROL  (VEH) 

LOW  DCSE 

HIGH  DOSE 

01-M001 

01-M016 

01-M01 7 

ANIMALS  INITIALLY  IN  STUDY 

50 

50 

50 

ANIMALS  NECROPSIED 

49 

48 

45 

ANIMALS  EXAMINED  HISTOP AT HOLOGICA LLY 

**  4 9 

38 

30 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(49) 

(48) 

(45) 

PAPILLOMA,  NOS 

1 (2*) 

SQUAMOUS  CELL  CARCINOMA 

2 (4%) 

1 (2%) 

FIB  RCSA  RCCMA 

HEMANGIOPERICYTOMA,  MALIGNANT 

1 (2%) 

1 (2*) 

♦SUBCUT  TISSUE 

(49) 

(48) 

(45) 

SQUAMOUS  CELL  CARCINOMA 
FIBROMA 

1 (2%) 

1 (2*) 

1 (2%) 

FIB  RCSARCCM  A 

1 (2%) 

2 (4*) 

1 (2%) 

FIBROUS  HISTIOCYTOMA,  MALIGNANT 
HEHANGIOSARCOMA 

4 (8%) 

1 (2%) 

RESPIRATORY  SYSTEM 

♦ LUNG 

(49) 

(28) 

(21) 

CARCINOMA,  NOS,  METASTATIC 

1 (4%) 

ALVECLAR/BRONCHIOLAR  ADENOMA 
MIXED  TUMOR,  MALIGNANT 

1 (2*) 

1 (4%) 

HEMA  NGIOSARCOMA,  METASTATIC 

2 (4%) 

HEMATOE  OIETIC  SYSTEM 

♦MULIIPLE  ORGANS 

(49) 

(48) 

(45) 

MALIGNANT  LYMPHOMA,  NOS 

MALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 

1 (2%) 

1 (2%) 

♦SPLEEN 

(47) 

(29) 

(20) 

SARCOMA,  NOS 
HEMANGIOMA 

1 (3*) 

1 (5%) 

HEMA NGIOSARCOMA 

4 (9%) 

4 (14%) 

2 (10%) 

♦CERVICAL  LYMPH  NODE 

(45) 

(25) 

(22) 

SQUAMOUS  CELL  CARCINOMA 

_ _ 

♦ NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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AMVUSn  HIN 


TABLE  A 1 (CONTINUED) 


CONTROL  (VEH) 
0 1-MOO  1 

LON  DOSE 
Cl -MCI  6 

HIGH  DOSE 
01  -HOI  7 

CIRCU IAICRY  SYSTEM 

•HEART 

HEMANGIOSARCOMA 
HEMANGIOSA  RCOMA,  METASTATIC 

(47) 

1 (2*) 
1 (2*) 

(28) 

(21) 

DIGESTIVE  SYSTEM 

•SUBMA  XILLAfi  Y GLAND 
SARCOMA,  NOS 
FI3RCSA RCOMA 

(4) 

1 (25*) 

1 (25*) 

•LIVER 

HEMANGIOSARCOMA 
HEMANGIOSARCOMA,  METASTATIC 

(49) 

1 (2*) 

(31) 

(22) 

1 (5*) 

•ESOPHAGUS 

PAPILLOMA,  NOS 
SQUAMOUS  CELL  CARCINOMA 

(1) 

(26) 

(21) 

1 (5*) 
1 (5*) 

•STOMACH 

PAPILLOMA,  NOS 
SQUAMOUS  CELL  PAPILLOMA 
SQUAMOUS  CELL  CARCINOMA 

(46) 

(3  0) 

(25) 

2 (8*) 

1 (4*) 

2 (8*) 

BRIN  ARY  SYSTEM 


•KIDNEY 

(47) 

(31) 

(22) 

LIPOMA 

MIXED  TUMOR,  MALIGNANT 

2 (4*) 

2 (6S) 

HEMANGIOSARCOMA 

1 (2S) 

•URINARY  BLADDER 

(46) 

(27) 

(21) 

PAPILLOMA,  NOS 

3 (7*) 

ENDOCRINE  SYSTEM 

•PITUITARY 

(41) 

(30) 

(20) 

CARCINOMA, NOS 

1 (3*) 

CHROMOPHOBE  ADENOMA 

4 (10%) 

2 (7*) 

3 (15*) 

MENINGIOMA 

1 (5*) 

•ADRENAL 

(46) 

(28) 

(20) 

CORTICAL  ADENOMA 

J_i4*L 

NUMBER  OF  ANIMALS 
NUMELR  OF  ANIMALS 


WITH  TISSUE  EXAMINED 
NEC ROPSIED 


MICROSCOPICALLY 
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TABLE  A 1 (CONTINUED) 


CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

0 1 -MOO  1 

0 1 - M0 1 6 

01-M017 

PHEOCHROMOCYTOMA 

1 (4  7) 

1 (57) 

♦THYROID 

(48) 

(27) 

(21) 

SQUAMOUS  CELL  CARCINOMA 

2 (107) 

SQUAMOUS  CELL  CARCINOMA,  METASTA 
FOLLICULAR-CELL  ADENOMA 

3 (67) 

5 (197) 

1 (57) 

FOLLICULAR-CELL  CARCINOMA 

4 (8%) 

1 (4  7) 

2 (107) 

C-CELL  ADENOMA 

3 (117) 

1 (57) 

C-CELL  CARCINOMA 

2 (7  7) 

1 (57) 

♦PARATHYROID 

(46) 

(3) 

(1) 

ADENOMA,  NOS 

1 (27.) 

♦PANCREATIC  ISLETS 

(46) 

(26) 

(21) 

ISLET-CELL  ADENOMA 

1 (2%) 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 

(49) 

(48) 

(45) 

ADENOCARCINOMA,  NOS 

2 (47) 

FIBROADENOMA 

1 (2%) 

♦PROSTATE 

(34) 

(9) 

(14) 

HEMANGIOSARCOMA,  METASTATIC 

1 (37) 

♦SEMINAL  VESICLE 

(49) 

(48) 

(45) 

HEMANGIOSARCOMA,  METASTATIC 

1 (2%) 

NERVOUS  SYSTEM 

♦BRAIN 

(47) 

(27) 

(22) 

FIBROSARCOMA 
GLIOMA,  NOS 

1 (27) 

1 (47) 

1 (57) 

AST  RCC  Y TC  M A 

2 (7  7) 

1 (57) 

SPECIAL  SENSE  ORGANS 
NONE 


MUSCULOSKELETAL  SYSTEM 


♦SKELETAL  MUSCLE 
El  BROS ARCOM A_ 


(49) 


(48) 


♦ NUMBER  OF 

* NUMBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NEC  RO  PSIED 


(45) 


A 
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TABLE  A 1 (CONTINUED) 


CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

01-M001 

01-M016 

C1-M017 

♦MUSCLE  OF  THORAX 

(49) 

(48) 

(45) 

HEMA  NGIOSA  RCONA 

1 (2*) 

BODY  CAVITIES 

♦ABDOMINAL  CAVITY 

(49) 

(48) 

(45) 

LIPOMA 

1 (2*) 

♦TUNICA  VAGINALIS 

(49) 

(48) 

(45) 

MESOTHELIOMA,  NOS 

1 (2%) 

2 (4Xj 

ALL  OTHER  SYSTEMS 

♦MULTIPLE  ORGANS 

(49) 

(48) 

(45) 

HEMANGICSARCOMA 

1 (2%) 

ANIMAL  DISPOSITION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

50 

50 

50 

NATURAL  DEATHd. 

24 

30 

37 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 

2 

1 

1 

TERMINAL  SACRIFICE 
ANIMAL  MISSING 

24 

19 

12 

5)  INCLUDES  AUIOLYEED  ANIMALS 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROFSIED 


TABLE  A 1 (CONCLUDED) 


CONTROL (VEH)  LOW  DOSE  HIGH  DOSE 

C1-M001  01-MCIb  01 -HOI  7 


TUMOR  SUMMARY 


TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 
TOTAL  PRIMARY  TUMORS 


28 

41 


26 
3 8 


19 

32 


TOTAL  ANIMALS  WITH  BENIGN  TUMORS 
TOTAL  BENIGN  TUMORS 


13 

17 


14 

16 


9 

10 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 
TOTAL  MALIGNANT  TUMORS 


18 

24 


19 

21 


14 

20 


TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 
TOTAL  SECONDARY  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  A2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  RATS  TREATED  WITH  SULFALLATE 


CONTROL (VEH) 
01-F0Q 1 

LOW  DOSE 
G1-F016 

HIGH  DOSE 
01-F017 

ANIMALS  INITIALLY  IN  STUDY 

50 

50 

50 

ANIMALS  NECROPSIED 

50 

50 

48 

ANIMALS  EXAMINED  HI STOPATHOLOGIC ALLY 

**  50 

47 

39 

INTEGUMENTARY  SYSTFM 

♦SKIN 

SQUAMOUS  CELL  CARCINOMA 

(50) 

(50) 

1 (2* * **) 

(48) 

♦SUECUT  TISSUE 

SQUAMOUS  CELL  CARCINOMA 

EASAL-CELL  CARCINOMA 

FIBROMA 

FIBROSARCOMA 

LIPOMA 

HEMANGIOSARCOMA 

(50) 

1 (2X) 

2 (4*) 

1 (2*) 

3 (6*) 

(50) 

2 (4S) 

1 (2%)  <- 
1 (2*) 

(48) 

1 (2*) 

RESPIRATORY  SYSTEM 

# LUNG 

SQUAMOUS  CELL  CARCINOMA,  METASTA 
ADENOCARCINOMA,  NOS,  METASTATIC 

(50) 

(44) 

(29) 

1 (3*) 

2 (7X) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

(50) 

(50) 

2 (4*) 

(48) 

1 (2%) 

♦SPLEEN 

SARCOMA,  NOS,  METASTATIC 
HEMANGIOSARCOMA 

(50) 

(4  5) 

3 (7*) 

(28) 

1 (4*) 

1 (4%) 

♦CERVICAL  LYMPH  NODE 

SQUAMOUS  CELL  CARCINOMA,  METASTA 
MALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 

(48) 

1 (2%) 

(43) 

1 (2*) 

(26) 

CIRCULATORY  SYSTEM 

NODE 


t NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECROPSIED 

<-  MULTIPLE  OCCURRENCE  OF  MORPHOLOGY  IN  THE  SAME  ORGAN  TISSUES  IS  COUNTED  ONCE  ONLY 

**  EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


TABLE  A2  (CONTINUED) 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

01-F001 

01-F016 

01-F017 

DIGESTIVE  SYSTEM 

♦LIVER 

(50) 

(4  7) 

(31) 

NEOPLASTIC  NODULE 

1 (2%) 

3 (6*) 

2 (6%) 

♦ESOPHAGUS 

(44) 

(28) 

SQUAMOUS  CELL  CARCINOMA 

1 (4%) 

♦STOMACH 

(50) 

(4  3) 

(35) 

PAPILLOMA,  NOS 

2 (6%) 

♦DUODENUM 

(50) 

(4  3) 

(28) 

HEMANGIOSAPCOMA 

1 (2%) 

♦ANAL  CANAL 

(50) 

(50) 

(48) 

HEMANGIOSAPCOMA 

1 (2S) 

URINARY  SYSTEM 

♦KIDNEY 

(50) 

(44) 

(28) 

LIPOMA 

1 (2%) 

MIXED  TUMOR,  MALIGNANT 

1 (2%) 

HAMARTCMA+ 

1 (2%) 

♦URINARY  ELADDEfi 

(99) 

(42) 

(28) 

FIBROSARCOMA 

1 (4%) 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(50) 

(44) 

(26) 

CHROMOPHOBE  ADENOMA 

IS  (30%) 

9 (20%) 

4 (15%) 

♦ADRENAL 

(50) 

(4  5) 

(30) 

CORTICAL  ADENOMA 

1 (3%) 

♦THYROID 

(50) 

(4  4) 

(28) 

SQUAMOUS  CELL  CARCINOMA 
ADENOMA,  NOS 

1 (2%) 

1 (4%) 

FOLLICULAR-CELL  ADENOMA 

2 (5%) 

FOLLICULAR-CELL  CARCINOMA 

1 (2%) 

1 (2%) 

C-CELL  ADENOMA 

5 (10*) 

2 (5*) 

1 (4%) 

C-CELL  CARCINOMA 

1 J2*l 

# NUMBEF  OF  ANIMALS  KITH  TISSUE  EXAMINED  MICBOSC OPICA LL Y 

* NUMEEB  OF  ANIMALS  NECBOPSIED 

+ THIS  IS  CONSIDERED  TO  BE  A BENIGN  FORM  OF  THE  MALIGNANT  MIXED  TUMOR  OF  THE  KIDNEY  AND  CONSISTS  OF 
PROLIFERATIVE  LIPOCYTES,  TUBULAR  STRUCTURES,  FIBROBLASTS,  AND  VASCULAR  SPACES  IN  VARYING  PROPOR- 
TIONS. 
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TABLE  A2  (CONTINUED) 


CONTROL  (VEH) 

LOH  DOSE 

HIGH  DOSE 

01-F001 

01-P016 

01-F017 

•PANCREATIC  ISLETS 

(50) 

(44) 

(28) 

ISLET-CELL  ADENOMA 

2 (5*) 

REPFCDUCTI VE  SYSTEM 

♦MAMMARY  GLAND 

(50) 

(50) 

(48) 

ADENOMA,  NOS 

1 (2*) 

ADENOCARCINOMA,  NOS 

7 (1 4%) 

11  (23*) 

FIBROADENOMA 

15  (3CX) 

2 1 (4256 ) 

10  (21*) 

•UTERUS 

(49) 

(46) 

(28) 

FIBROSARCOMA 

1 (2* ) 

ENDOMETRIAL  STROMAL  POLYP 

4 (8*) 

3 (7*) 

2 (7*) 

•OVARY 

(49) 

(44) 

(28) 

CARCINOMA, NOS 

1 ( 2%) 

LUTEOMA 

1 (2X) 

GRANULOSA-CELL  TUMOR 

1 (2%) 

1 (2X) 

HEM ANGIOSARCOMA 

1 (2%) 

NERVOUS  SYSTEM 

•BRAIN 

(50) 

(4  5) 

(26) 

ASTROCYTOMA 

1 (2%) 

2 (8*) 

SPECIAL  SENSE  ORGANS 

♦EYF 

(50) 

(50) 

(48) 

MALIGNANT  MELANOMA 

1 (2%) 

FIBROSARCOMA 

1 (2*) 

♦EXTERNAL  EAR 

(50) 

(50) 

(48) 

SQUAMOUS  CELL  CARCINOMA 

1 (256) 

2 (4*) 

MUSCULOSKELETAL  SYSTEM 

♦MUSCLE  OF  HEAD 

(50) 

(50) 

(48) 

SARCOMA,  NOS 

1 (2*) 

FI BFOSARCOMA 

1 (2*1 

* 


* 


NUMBER  OF 
NUMEER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 
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TABLE  A2  (CONCLUDED) 


CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

01-F001 

01-F016 

01-F017 

BODY  CAVITIES 

* A EDOMIN  A L VISCERA 

(50) 

(50) 

(48) 

HEMANGIOSARCOMA 

1 (2%) 

ALL  OIHER  SYSTEMS 

NONE 

ANIMAL  DISPOSITION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

50 

50 

50 

NATURAL  DEATH  3 

14 

15 

33 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 

2 

2 

TERMINAL  SACRIFICE 
ANIMAL  MISSING 

36 

33 

15 

3 INCLUDES  AUTOLYZED  ANIMALS 


TUMOR  SUMMARY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 

36 

37 

30 

TOTAL  PRIMARY  TUMOPS 

56 

72 

46 

TOTAL  ANIMALS  WITH  BENIGN  TUMORS 

31 

32 

16 

TOTAL  BENIGN  TUMORS 

44 

45 

20 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 

9 

18 

23 

TOTAL  HALIGNANT  TUMORS 

10 

23 

24 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 

1 

4 

TOTAL  SECONDARY  TUMORS 

1 

4 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 

BENIGN  OR  MALIGNANT 

2 

4 

2 

TOTAL  UNCERTAIN  TUMORS  2 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

4 

2 

# SECONDARY  TUMORS:  METASTATIC  TUMORS 

OR  TUMORS  INVASIVE 

; INTO  AN 

ADJACENT  ORGAN 

A-ll 


/ 


APPENDIX  B 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  MICE  TREATED  WITH  SULFALLATE 


TABLE  B1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE  TREATED  WITH  SULFALLATE 


CONTROL  (VEH)  LOW  DOSE  HIGH  DOSE 

02-M019  02-M0  20  02-M021 


ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

MISSING 

1 

1 

ANIMALS 

NECROPSIED 

20 

46 

49 

A NIMALS 

EXAMINED  HISTOPATHOLOGICALLY** 

20 

46 

49 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(20) 

(46) 

(49) 

SQUAMOUS  CELL  CARCINOMA 

3 (7%) 

1 (2%) 

BASAL-CELL  CARCINOMA 

1 (2%) 

FIBROSARCOMA 

1 (2%) 

♦SUBCUT  TISSUE 

(20) 

(46) 

(49) 

SQUAMOUS  CELL  CARCINOMA 

3 (6%) 

EASAL-CELL  CARCINOMA 

1 (2%) 

SEBACEOUS  ADENOMA 

1 (2%) 

FIBROMA 

2 (10%) 

3 (7%) 

FIBROSARCOMA 

5 (11%) 

HEMANGIOSARCOMA 

1 (2%) 

2 (4%) 

RFSPIRATORY  SYSTEM 
HUNG 

SQUAMOUS  CELL  CARCINOMA 
SQUAMOUS  CELL  CARCINOMA.  METASTA 
HEPATOCELLULAR  CARCINOMA,  METAST 
ALVEOLAR/BRONCHIOLAR  ADENOMA 
ALVEOLA  R/BRONCHIO LA  R CARCINOMA 
HEMANGIOSARCOMA,  METASTATIC 

(20) 

(43) 

1 

1 1 

3 

(2%) 

(26%) 

(7%) 

(45) 

1 

1 

1 

9 

9 

1 

(2%) 

(2%) 

(2%) 

(20%) 

(20%) 

(2%) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(20) 

(46) 

(49) 

MALIGNANT  LYMPHOMA,  NOS 

1 

(2%) 

2 

(4%) 

MALIG. LYMPHOMA,  UNDIFFER-TYPE 

1 

(2%) 

♦CERVICAL  1YMPH  NODE 

(16) 

(41) 

(42) 

FIBROSARCOMA,  METASTATIC 

1 

12% l 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECFOPSIED 
**  EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  B1  (CONTINUED) 


CONTROL (VEH) 
02-M019 

LOW  DOSE 
02-M020 

HIGH  DOSE 
02-M021 

♦MESENTERIC  L.  NODE 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

(16) 

(4  1) 

1 (2*) 

(42) 

♦THYMUS 

MALIGNANT  LYMPHOMA,  NOS 

(1«) 

(4  0) 

(43) 

1 (2%) 

CIRCULATORY  SYSTEM 
NONE 


DIGESTIVE  SYSTEM 


♦LIVER 

(20) 

(4  5) 

(49) 

HEPATOCELLULAR  CARCINOMA 

7 (35%) 

22  (1*9%) 

24  (49%) 

♦STOMACH 

(19) 

(4  0) 

(43) 

PAFILLCMA,  NOS 

3 (7%) 

SQUAMOUS  CELL  PAPILLOMA 

4 (10%) 

SQUAMOUS  CELL  CARCINOMA 

2 (5%) 

1 (2%) 

* AN  US 

(20) 

(46) 

(49) 

FIBROSARCOMA,  METASTATIC 

1 (2%) 

URINAFY  SYSTEM 


♦KIDNEY 

HEPATOCELLULAR  CARCINOMA,  METAST 
TUBULAR-CELL  ADENOMA 
SARCOMA,  NOS 
HEMANGIOSARCOMA 

(20) 

(4  2) 

2 (5%) 

(43) 

3 

1 

3 

(7%) 

(2%) 

(7%) 

ENDOCRINE  SYSTEM 

♦ADRENAL 

CORTICAL  ADENOMA 

(16) 

(40) 

1 (3%) 

(41) 

♦THYROID 

FOLLICULAR-CELL  CARCINOMA 

(17) 

(3  8) 

(4  1) 
1 

(2%) 

REPRCDUCTIVE  SYSTEM 

♦PENIS 

SQUAMOUS  CELL  CARCINOMA 

(20) 

(4  6) 

(49) 

1 

12%) 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  B1  (CONTINUED) 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-M019 

G2-MC20 

02-M021 

♦PREPUTIAL  GLAND 

(20) 

(46) 

|49) 

SQUAMOUS  CELL  CARCINOMA 

2 (4S) 

NERVOUS  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 

♦HARDERIAN  GLAND 

(20) 

(46) 

(49) 

ADENOMA,  NOS 

1 (2%) 

MUSCUICSKELETAL  SYSTEM 


♦MUSCLE  OF  LEG 

(20) 

(46) 

(49) 

FIBROSARCOMA,  METASTATIC 

1 (2%) 

BODY  CAVITIES 

♦AdDCM  INAL  VISCERA 

(20) 

(46) 

(49) 

HEMANG 10 SARCOMA 

1 (2*) 

♦MESENTERY 

(20) 

(46) 

(49) 

SARCOMA,  NOS 

1 (2*) 

ALL  OTHER  SYSTEMS 

NONE 

ANIMAL  DISPOSITION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

NATURAL  DEATHS) 

6 

16 

19 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 

1 

ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 

14 

32 

30 

ANIMAL  HISSING 

1 

1 

3 INCLUDES  A UTCLY  ZED  ANIMALS 

« 

* 


NUMBER  OF 
HUMESR  OF 


ANIMALS  WITH  TISSUE  EXAMINED 
ANIMALS  NEC  ROESIED 


MICROSCOPICALLY 
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TABLE B1  (CONCLUDED) 


CONTROL  (VEH)  LOW  DOSE  HIGH  DOSE 

02-M019  02-H020  C2-M021 


IOHOR  SUMMARY 


TOT  AL  ANIMALS  WITH  PRIMARY  TOMCRS*  8 

TOTAL  PRIMARY  TUMORS  9 


37 

59 


39 

73 


TOTAL  ANIMALS  WITH  BENIGN  TUMORS  2 

TCTAL  BENIGN  TUMORS  2 


16 

19 


14 

17 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS  7 
TOTAL  MALIGNANT  TUMORS  7 


32 

40 


34 

56 


TOTAL  ANIMALS  WITH  SECONDARY  TUMORS* 
TOTAL  SECONDARY  TUMORS 


5 


6 


3 


3 


TCIAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCEFTAIN- 
PRIMAFY  OP  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


» PRIMARY  TUMOPS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMOPS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  B: 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE  TREATED  WITH  SULFALLATE 




CONTROL (VEH) 
02-F019 

LCS  DOSE 
02-F022 

HIGH  DOSS 
C2-F023 

AHIHALS 

INITIALLY  IN 

STUDY  20 

50 

50 

ANIHALS 

HECFOPSIEC 

20 

48 

46 

A STEALS  EX AB IK  SB  HISTOPATHOLOGIC ALL!**  19  48  46 


INTEGUEENTARY  SYSTEH 
•SUECUT  TISSUE 

(20) 

(4  8) 

(46) 

SCUAHOUS  CELL  CAECINOBA 
EASAL-CELL  CARCINOBA 
FIBFOSAECOHA 

2 (4S) 

1 (2%) 
2 (9%) 

EEHAHGIOSABCOHA,  BiTASTAIIC  1 (55) 


RESEIEATCRY  SYSIEH 

♦LUNG 

(19) 

(45) 

(37) 

ADE  HOC A RCINOHA , NOS, 

HETASTITIC 

3 

(7%) 

1 

(3*) 

ALYEOLA5/3PONCHIOLA  R 

ADENOHA  1 (5%) 

11 

(24*) 

2 

(5*) 

ALYEOLAR/ERONCHIOLAR 

CARCINOBA 

4 

(9*) 

2 

(5*) 

AEENOCA/SQUAHOUS  HETAPL AST A , BET 

3 

(7*) 

3 

(8%) 

HEHATOPOIETIC  SYSTEH 


•SULTIPLE  ORGANS 

(20) 

(4  8) 

(46) 

HALIGSANT  LYHFHOBA,  NOS 

2 (4*) 

HALIG.LYHPHOHA,  LYRPHOCYIIC  TYPE 

4 (205' 

1 (2*) 

1 

(2*) 

♦SPLEEN 

(19) 

(4  5) 

(42) 

H3HANGIOSARCOHA 

HALIGNANT  LYHPHOH A,  NOS 

HALIG. LYHPHOHA,  LYEPHOCYTIC  TYPE 

1 (5S) 

1 (2*) 

1 

(2*) 

♦LYHPE  NODE 

(18) 

(»2) 

(35) 

HALIGNANT  LYHPHOHA,  NOS 

1 

(3*) 

♦CERVICAL  LYHPH  NODE 

(18) 

(42) 

(35) 

ADENOCA/S2UAHOUS  HETAPLASI A,  HST 

1 (2%) 

OSTEOSARCOHA.  HET  ASIATIC 

1-12*) 

♦ NUH3EF  OF  ANIHALS  SITE  TISSUE  EXAHIHED  HICFOSCOPICA LL Y 

* HUHEEK  OF  AMIEALS  KECEOPSIED 
‘‘EXCLUDES  PARTIALLY  AUTOLYZED  ASTRALS 
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TABLE  B2  (CONTINUED) 


CONTROL  (VEH)  LOW  DOSE 

02-F019  02-F022 

HIGH  DOSE 
02-F023 

•KIDNEY  (19)  (44)  (37) 

HALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE  1 (5%) 


CIRCULATORY  SYSTEM 
NONE 


DIGESTIVE  SYSTEM 
•LIVER 

HEPATOCELLULAR  CARCINOMA 
HEHANGIOSARCOMA 

•STOMACH 

SQUAMOUS  CELL  PAPILLOMA 
SQUAMOUS  CELL  CARCINOMA 

•SMALL  INTESTINE 

HEPATOCELLULAR  CARCINOMA,  HETAST 


(19) 

(47) 

(46) 

5 (11%) 

8 (17%) 
1 (2%) 

(19) 

(«3) 

(38) 

1 (2%) 

1 (3%) 

(19) 

(4  5) 

(37) 

1 (3%) 

URINARY  SYSTEM 

• KIDNEY  (19)  (44)  (37) 

HEHANGIOSARCOMA,  METASTATIC  1 (5%) 

ENDOCRINE  SYSTEM 
NONE 


RFPRCCUCTIVE  SYSTEM 


♦MAMMARY  GLAND 

(20) 

(48) 

(46) 

CARCINOMA, NOS 

1 

(2%) 

ADENOMA,  NOS 

1 

(2%) 

ADENOCARCINOMA,  NOS 

23 

(48%) 

11 

(24%) 

ADENOCA/SQUAMOUS  METAPLASIA 

10 

(21%) 

16 

(35%) 

FIBROSARCOMA 

1 

(2%) 

1 

(2%) 

FIBROADENOMA 

1 

(2%) 

♦VAGINA 

(20) 

(48) 

(46) 

SQUAMOUS  CELL  CARCINOMA 

1 

12%) 

# NUMBER  OF  ANIMALS 

♦ NUMEER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECPOPSIED 
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TABLE  B2  (CONTINUED) 


CONTROL (VEH) 

LOW  DOSE 

HIGH 

DOSE 

02-F019 

02-F022 

02-F023 

# UTE  E US 

(19) 

(44) 

(37) 

LEIOMYOMA 

ENDOMETRIAL  STROMAL  POLYP 

1 (5%) 

1 (255) 

1 

(3%) 

HEMANGIOMA 

HEMANGIOSARCOMA 

1 12%) 

1 

(3S) 

#UTER US/ENDOMETRIUM 

(19) 

(44) 

(37) 

PAPILLOMA,  NOS 

2 (5X) 

#0  V AR  Y 

(19) 

(44) 

(36) 

HEMANGIOMA 

1 

(3%) 

HEMANGIOSARCOMA 

1 

(3%) 

NERVOUS  SYSTEM 
NCNE 


SPECIAL  SENSE  ORGANS 

♦HA  EDFR I AN  GLAND  (20)  (48)  (46) 

ADENOMA.  NOS  1 (2%) 


MUSCULOSKELETAL  SYSTEM 

♦VERTEBRAL  COLUMN  (20)  (48)  (46) 

OSTEOSARCOMA  1 (2%) 

BCDY  CAVITIES 
NONE 


ALL  CIHER  SYSTEMS 
THCBACIC  CAVITY 

NEUPOFIERO  SARCOMA 1 


# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

♦ NUMEER  OF  ANIMALS  NECROPSIED 
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TABLE  B2  (CONCLUDED) 


CONTROL  (VEH)  LOW  DOSE  HIGH  DOSE 

02-F019  02-P022  02-F023 


ANIMAL  DISPOSITION  SUMMARY 


ANIMALS  INITIALLY  IN  STUDY 
NATURAL  DEATHS 
MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 
ANIMAL  MISSING 


20  50  50 

2 28  37 

5 8 


18 


17 


5 


S INCLUDES  AUTOLYZFD  ANIMALS 


TUMOR  SUMMARY 


TOTAL  ANIMALS  WITH  PRIMARY  TUMORS*  7 

TOTAL  PRIMARY  TUMORS  8 


42  37 

70  54 


TOTAL  ANIMALS  WITH  BENIGN  TUMORS  2 

TOTAL  BENIGN  TUMORS  2 


16 

18 


5 


5 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS  6 
TOTAL  MALIGNANT  TUMORS  6 


39 

52 


37 

49 


TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 
TOTAL  SECONDARY  TUMORS 


1 


2 


7 


8 


5 


5 


TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 


TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  RATS  TREATED  WITH  SULFALLATE 


r't 


ft 


TABLE  Cl 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS  TREATED  WITH  SULFALLATE 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

01-M001 

01-M016 

0 1 -M0 1 7 

ANIMALS  INITIALLY  IN  STUDY 

50 

50 

50 

ANIMALS  NECRCPSIED 

49 

48 

45 

ANIMALS  EXAMINED  HISTOPATHOLOGICALLY 

**4  9 

38 

30 

INTEGUMENTARY  SYSTEM 

♦SKI  N 

(49) 

(48) 

(45) 

EPIDERMAL  INCLUSION  CYST 

1 (2%) 

2 (4*) 

•SUBCUT  TISSUE 

(49) 

(48) 

(45) 

ABSCESS,  NOS 

1 (2%) 

1 (2*) 

RESPIRATORY  SYSTEM 

♦TRACHEA 

(<*) 

(26) 

(21) 

INFLAMMATION,  NOS 

4 (100*) 

♦LUNG/ERONCHUS 

(49) 

(28) 

(21) 

HYPERPLASIA,  LYMPHOID 

1 (4*) 

3 (14*) 

♦ LUNG 

(49) 

(2  8) 

(21) 

MINERALIZATION 

2 (7%) 

EDEMA,  NOS 

1 (4*) 

INFLAMMATION,  NOS 

1 (4*) 

2 £10*) 

INFLAMMATION,  NECROTIZING 

2 (7*) 

PNEUMONIA,  CHRONIC  MURINE 

20  (41*) 

1 (4*) 

1 (5*) 

HYPERPLASIA,  LYMPHOID 

20  (7  1*) 

13  (62*) 

HEMATOPOIETIC  SYSTEM 


♦BONE  MARROW 

(46) 

(2  7) 

£21) 

HYPOPLASIA,  HEMATOPOIETIC 

1 (5S) 

♦SPLEEN 

(47) 

(29) 

(20) 

FIBROSIS 

1 (2*) 

1 (3*) 

HEMATOPOIESIS 

1 (2%) 

5 ( 1 7* ) 

2 (10*) 

♦MESENTERIC  L.  NODE 

(45) 

(2  5) 

(22) 

CYST,  NOS 

1 !2£L_  _ 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECROPSIED 
**  EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  Cl  (CONTINUED) 


CONTROL (VEH) 

LOH  DOSE 

HIGH  DOSE 

0 1 -MO0 1 

01-M016 

01-M017 

EDEMA,  NOS 

1 (4*) 

CIRCULATORY  SYSTEM 

♦HEART 

(47) 

(2  8) 

(21) 

MINERALIZATION 

1 (4%) 

♦MYOCARDIUM 

(47) 

(2  8) 

(21) 

INFLAMMATION,  NOS 

14  (30%) 

10  (36%) 

6 (29%) 

INFLAMMATION  WITH  FIBROSIS 

1 (4*) 

FIBROSIS 

1 (2*) 

3 (11*) 

FIBROSIS,  DIFFUSE 

6 (21%) 

1 (5%) 

♦ENDOCARDIUM 

(47) 

(28) 

(21) 

ENDOCARDITIS,  BACTERIAL 

1 (4%) 

METAPLASIA,  OSSEOUS 

1 (4%) 

* AOPT  A 

(49) 

(48) 

(45) 

PERIARTERITIS 
ARTERIOSCLEROSIS,  NOS 
CALCIFICATION,  NOS 

4 (8%) 

2 (4%) 

1 (2%) 

DIGESTIVE  SYSTEM 

♦SUEMAXILLARY  GLAND 

(9) 

EDEMA,  NOS 

1 

(25%) 

AESCESS,  NOS 

1 

(25%) 

FIBROSIS 

1 

(25%) 

♦LIVER 

(49) 

(31) 

(22) 

CYST,  NOS 

2 (4%) 

INFLAMMATION,  NOS 

3 (6%) 

1 

(5%) 

NECROSIS,  NOS 

1 

(5%) 

METAMORPHOSIS  FATTY 

3 (6%) 

7 

(23%) 

2 

(9%) 

CYTOPLASMIC  VACUOLIZATION 

6 

(19%) 

CYTOLOGIC  DEGENERATION 

1 

(3%) 

HYPERPLASIA,  NOS 

5 (10%) 

HEMATOPOIESIS 

1 

(5%) 

♦LIVER/CENTRILOBULAR 

(49) 

(31) 

(22) 

DEGENERATION,  NOS 

2 

(6%) 

NECROSIS,  NOS 

1 

(3%) 

♦LIVER/HEPATOCYTES 

(49) 

(31) 

(22) 

NECROSIS.  NOS 

1 

I5%l 

* 

* 


NUMBER  OF  ANIMALS 
NUMEFR  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NEC  ROPSIEP 
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TABLE  Cl  (CONTINUED) 


CONTROL  (VEH) 

LOW  DOSE 

HIGH 

DOSE 

01-M001 

01-M016 

01-M017 

HYPERTROPHY,  NOS 

7 

(23%) 

3 

(14%) 

♦BILE  DUCT 

(49) 

(48) 

(45) 

INFLAMMATION,  NOS 

9 

(19%) 

11 

(24%) 

HYPERPLASIA,  NOS 

3 (6%) 

16 

(33%) 

14 

(31%) 

♦PANCREAS 

(46) 

(2  6) 

(21) 

PERIARTERITIS 

5 (11%) 

1 

(4%) 

1 

(5%) 

ATROPHY,  NOS 

2 

(8%) 

3 

(14%) 

♦ESOPHAGUS 

(1) 

(26) 

(21) 

INFLAMMATION,  NOS 

1 (100%) 

♦STOMACH 

(46) 

(3  0) 

(25) 

MINERALIZATION 
THROMBOSIS.  NOS 
INFLAMMATION,  NOS 

1 (2%) 

4 

(13%) 

1 

(4%) 

ULCER,  NOS 

REACTION,  FOREIGN  BODY 

1 

(3%) 

4 

(16%) 

NFCROSIS,  FOCAL 

1 

(4%) 

HYPERKERATOSIS 

7 

(23%) 

6 

(24%) 

ACANTHOSIS 

7 

(23%) 

7 

(28%) 

♦COLON 

(46) 

(2  6) 

(20) 

INFLAMMATION,  NOS 

1 (2%) 

URINARY  SYSTEM 

♦KIDNEY 

(47) 

(3  1) 

(22) 

MINERALIZATION 

3 

(10%) 

1 

(5%) 

CONGESTION,  NOS 
PYELONEPHRITIS,  NOS 

2 (4%) 

1 

(3%) 

PYONEPHROSIS 

1 (2%) 

ABSCESS,  NOS 

1 (2%) 

1 

(3%) 

INFLAMMATION,  CHRONIC 

37  (7  9%) 

27 

(87%) 

15 

(68%) 

NEPHROPATHY,  TOXIC 

1 

(3%) 

9 

(41%) 

♦KIDNEY/CORTEX 

(47) 

(31) 

(22) 

CYST,  NOS 

5 

(16%) 

♦KIDNEY/PELVIS 

(47) 

(31) 

(22) 

DILATATION,  NOS 

1 

(3%) 

INFLAMMATION,  NOS 

1; 

(3%) 

1 

(5%) 

♦URINARY  ELADDER 

(46) 

(27) 

(21) 

INFLAMMATION.  NOS 

1 _[2%1 

. 

♦ NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECPOPSIED 
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TABLE  Cl  (CONTINUED) 


COSTEOL  (YEH) 

LOB  DOSE 

HIGH  DOSE 

01-8001  01-8016  01-8017 


ESDCCHISE  ST ST EH 

♦PIXUITAEI 

(41) 

(30) 

(20) 

CYST,  JOS 

1 (2*) 

1 (3*) 

1 (5*) 

HI  EE  rFL AST  A,  C3B0H0PED3E— CELL 

2 (1«*) 

♦ AC5ESAI 

(46) 

(23) 

(20) 

CTT0L03IC  DE3ESEFA7ISS 
AS3IECTASIS 

3 (17S) 

14  (50*) 

8 (401) 

♦ASHES AL  C027EX 

(46) 

(28) 

(20) 

CT70PLAS 8IC  Y ACUCLIZA TIOS 

1 (4*) 

AIEOEHT.  SOS 

1 (4*) 

HTFEFT3CP2I,  SOS 

14  (50*) 

6 (3C  t) 

♦TETBOID 

<«e) 

(27) 

(21) 

CIST,  SOS 
CTSTIC  FOLLICLES 

1 (2*) 

2 (10*) 

EIPEFPLA  SIX , C— CELL 

1 (2*) 

1 (4*) 

5 (24*) 

EIPEFPLASIA.  EOLLICUL A 3—CELL 

4 (3%) 

♦PAEAT5ISOID 

(46) 

(3) 

(1) 

EIPEFPLASIA,  SOS 

2 (4*) 

3 (IOC*) 

1 (100*) 

FEPFCEDCTIYE  STSTE8 

•8A88AET  3LA5D 

(49) 

(4  3) 

(45) 

GALACTQCELS 

1 (2*) 

CIST,  SOS 

1 (2%) 

♦PE05TA7E 

(34) 

(9) 

(14) 

ISFLAB8ATI0S,  SOS 

9 (26%) 

4 (441) 

5 (36*) 

•SF8IBAL  7E3ICLE 

(49) 

(4  8) 

(45) 

I JFLA  HHATIOS,  BOS 

1 (21) 

1 (2S) 

♦TESTIS 

(44) 

(27) 

(21) 

BI5EFALIZATIOB 

1 (4*) 

GEASOLOHA.  SPEHSATIC 

2 (7*) 

ATEOPHI,  SOS 

9 (2CS) 

8 (30*) 

3 (14*) 

♦2PIDIDT8 IS 

(49) 

(«9) 

(45) 

BI5EE ALIZATIGS 

. l_12*j 

♦ S085EH  OF  ASI8ALS  KITH  TISSUE  EX  A 81  MED  HICBOSCOPICALLI 

* 5083EE  OF  AMI5ALS  SECEOPSIED 


TABLE  Cl  (CONTINUED > 


C0ST30L  (VEE)  LOS  DOSS  high  DOSE 

01-8001  C 1—501 6 01-8017 


GBANULOBA,  SPEPSATIC  1 (2%) 

ATROPHY,  NOS  1 (2S) 


SEEVCUS  SYSIIS 


*BR  AIN 

AESCESS,  SOS 

(47) 

(2T) 

(22) 

1 (5*) 

SFECIAL  SESSE  OBGANS 

♦EYE 

8IHEEALIZATIOS 
ISFLA  BBATION,  SOS 
CATARACT 
FHTHISIS  BUL5I 

(49) 

1 (2S) 

(48) 

1 (2S) 
1 (2%) 
1 (2*) 

(45) 

*F YE/CEYSTALLISE  LESS 
C EG ESF RATIOS,  SOS 

(49) 

(4  8) 

(45) 

1 (2*) 

»EY E/LAC B IB AL  3 LAND 
HYPEFPLASIA,  SOS 

(49) 

(4  9) 

1 (2*) 

(45) 

♦HAEDEHIAS  GLAND 

IN FLAB RATION,  SOS 

(49) 

1 (2*) 

(48) 

(45) 

BUSCULCSKELETAL  SYSIEB 

♦SKELETAL  BUSCLE 

EEGENEBATIOS,  SOS 

(49) 

1 (25) 

(4  8) 

(45) 

BODY  CAVITIES 

♦AEDCHINAL  CAVITY 
SECECSIS.  FAT 

(4  9) 

(48) 

1 (2S) 

(45) 

♦PEBICAEDIUB 

ISFLASBATION,  SOS 

(49) 

5 (10*) 

(48) 

(45) 

♦BESENTEBY 

PEFIABTEBITIS 

(49) 

2 (4*) 

(4  8) 

1 (2*) 

(45) 

AIL  OTHER  SYSTEBS 
8CSE 


* NOBBEE  OF  ANI8ALS  KITE  TISSUE  EX  A 81 8 E D HICBOSCOPICALL Y 
» NDHBEH  OF  A SISALS  SECBOPSIED 
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TABLE  Cl  (CONCLUDED) 


CONTROL  (VEH)  LOU  DOSE  HIGH  DOSE 

01-H001  01-M016  01-H017 


SPECIAL  HORFHOLOGY  SUHHARY 


NECROPSY  PERF/NO  HISTO  PER PORH ED  2 
AUTO/NECROPSY/NO  HISTO  8 
AUTOLYSIS/NO  NECROPSY  1 2 


* 


NUMBER  OF 
NUMBER  OF 


ANIMALS  KITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 


12 

3 

5 
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TABLE  C2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
IN  FEMALE  RATS  TREATED  WITH  SULFALLATE 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

01-F001 

01-F016 

01-F017 

ANIMALS  INITIALLY  IN  STUDY 

50 

50 

50 

ANIMALS  NECROPSIED 

50 

50 

48 

ANIMALS  EXAMINED  HISTOPATHOLOGICALLY ** 

50 

47 

39 

INTEGUMENTARY  SYSTEM 

♦ SKIN 

(50) 

(50) 

(48) 

INFLAMMATION,  NOS 

1 (2*) 

RESPIRATORY  SYSTEM 

♦TRACHEA 

(5) 

(44) 

(28) 

INFLAMMATION,  NOS 

5 (100S) 

♦LUNG/ERONCHUS 

(50) 

(44) 

(29) 

AESCESS,  NOS 

1 (2% ) 

♦ LUNG 

(50) 

(44) 

(29) 

CYST,  NOS 

2 (5%) 

INFLAMMATION,  NOS 

3 (7%) 

2 (7%) 

PNEUMONIA,  CHRONIC  MURINE 

15  (30%) 

1 (3*) 

HYPEPPLASIA,  LYMPHOID 

32  (73%) 

12  (41*) 

HEMATOPOIETIC  SYSTEM 

♦BONE  MARROW 

(50) 

(4  3) 

(28) 

METAMORPHOSIS  FATTY 
IEUKEMOID  REACTION 

1 (2%) 

1 (2*) 

♦SPLEEN 

(50) 

(4  5) 

(28) 

LEUKEMOID  REACTION 

1 (2%) 

HEMATOPOIESIS 

5 (10%) 

8 (18*) 

7 (25*) 

♦SPLENIC  CAPSULE 

(50) 

(4  5) 

(28) 

FIBROSIS 

1 (2*) 

CIRCULATORY  SYSTEM 

♦HEART 

(50) 

(44) 

(28) 

MINERALIZATION 

2 II*! 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECROPSIED 
**  EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  C2  (CONTINUED) 


CONTROL  (VEH) 

LOB  DOSE 

HIGH  DOSE 

o i— foo i 

01-P016 

01-F017 

FIEPOSIS,  DIFP  USE 

1 (2*) 

1 (4*) 

PERIARTEPITIS 

1 (2*) 

NECPOSIS,  NOS 

1 (2%) 

♦MYOCARDIUM 

(50) 

(4  4) 

(28) 

INFLAMMATION,  NOS 

4 (9*) 

2 (7%) 

FIBROSIS,  DIFFUSE 
DEGENERATION.  NOS 

2 (4*) 

1 (2*) 

♦ENDOCARDIUM 

(50) 

(4  4) 

(28) 

HYPERPLASIA,  NOS 

1 (2*) 

•AORTA 

(50) 

(50) 

(48) 

ARTERIOSCLEROSIS,  NOS 

1 (2%) 

DIGESTIVE  SYSTEM 


♦SALIVARY  GLAND 

(D 

INFLAMMATION,  SUPPURATIVE 

1 

(100%) 

♦LIVER 

(50) 

(47) 

(31) 

INFLAMMATION,  NOS 
GRANULOMA,  NOS 

4 (8*) 

1 

(2*) 

METAMORPHOSIS  FATTY 

1 (2%) 

5 

(11*) 

3 

(10%) 

CYTOPLASMIC  VACUOLIZATION 

1 

(2%) 

2 

(6%) 

FOCAL  CELLULAR  CHANGE 

1 (2*) 

« 

(9*) 

1 

(3%) 

HYPERTROPHY,  NOS 

11 

(35%) 

HYPERPLASIA,  NOS 

2 

(6%) 

HEMATOPOIESIS 

1 

(3%) 

♦ L I VEP/CENTR ILO  BUL AR 

(50) 

(47) 

(31) 

NECROSIS,  NOS 

1 

(2*) 

1 

(3%) 

♦LIVER/PERIPORTAL 

(50) 

(47) 

(31) 

NECROSIS,  NOS 

1 

(2*) 

♦ LI V ER/HEPATOCYTES 

(50) 

(47) 

(31) 

HYPERTROPHY,  NOS 

13 

(28%) 

•BILE  DUCT 

(50) 

(50) 

(48) 

DILATATION,  NOS 

1 (2*) 

7 

(14%) 

18 

(38%) 

INFLAMMATION,  NOS 

25 

(50%) 

19 

(40%) 

HYPERTROPHY,  NOS 

1 

(2%) 

HYPERPLASIA.  NOS 

_2 (4  Si 

34 

.(68%) 

29 

160%). 

# NUMBER  OP  ANIMALS  HITH  TISSUE  EXAMINED  MICROSCOPICALLY 
» NOMEEB  OF  ANIMALS  NECROPSIED 


TABLE  C2  (CONTINUED) 


CONTROL  (YEH) 

LON  DOSE 

HIGH 

DOSE 

01-F001 

01-F016 

01-F017 

♦PANCREAS 

(50) 

(44) 

(28) 

ATROPHY,  NOS 

1 

(2%) 

1 

(45) 

A1BOPHY,  FOCAL 

1 

(2%) 

♦STOMACH 

(50) 

(43) 

(35) 

ULCER,  NOS 

2 

(5%) 

4 

(11%) 

ULCER,  FOCAL 

5 (105) 

2 

(5%) 

3 

(9%) 

CALCIUM  DEPOSIT 
HYPEEKERATOSIS 

1 (2%) 

1 

(2%) 

6 

(17%) 

ACANTHOSIS 

1 

(2%) 

9 

(26%) 

♦LARGE  INTESTINE 

(49) 

(43) 

(28) 

NEMATODIASIS 

PARASITISM 

1 (2*) 

1 

(2%) 

URINARY  SYSTEM 

♦KIDNEY 

(50) 

(44) 

(28) 

MINERALIZATION 
HYDRONEPHROSIS 
PYELONEPHRITIS,  NOS 

1 (2%) 

1 

(2%) 

2 

(7%) 

INFLAMMATION,  CHRONIC 

23  (46%) 

18 

(41%) 

12 

(43%) 

NEEHKOPATHY,  TOXIC 
HYPERPLASIA,  NOS 

1 

(2%) 

1 

(4%) 

♦KIDNEY/PELVIS 

(50) 

(4  4) 

(28) 

INFLAMMATION,  NOS 

1 

(25) 

2 

(7%) 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(50) 

(44) 

(26) 

CYST,  NOS 

2 

(5%) 

HYPERPLASIA,  CHROMOPHOBE-CELL 
ANGIECTASIS 

1 (2%) 

1 

(2%) 

2 

(85) 

♦ADRENAL 

(50) 

(45) 

(30) 

DEGENERATION,  NOS 
CYTOLOGIC  DEGENERATION 

21 

(47%) 

12 

(40%) 

HYPERTROFHY,  NOS 

12 

(40%) 

ANGIECTASIS 

17  (34%) 

9 

(20%) 

11 

(37%) 

HEMATOPOIESIS 

1 

(3%) 

♦ADRENAL  CORTEX 

(50) 

(4  5) 

(30) 

HYPEPTROFHY.  NOS 

21 

J47%) 

* NUMBER  OF  ANIMALS  WITH  TISSUE  EXABINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  C2  (CONTINUED) 


CONTROL  (VEH) 

LON  DOSE 

HIGH  DOSE 

01-F001 

01-F016 

P1-F017 

♦THYROID 

(50) 

(44) 

(28) 

CYSTIC  FOLLICLES 

3 (7%) 

2 (7%) 

HYPERPLASIA.  NOS 

2 (5%) 

1 (4%) 

HYPERPLASIA,  PAPILLARY 

1 (4%) 

HYPERPLASIA,  C-CELL 

2 (4%) 

3 (7%) 

4 (14%) 

HYPERPLASIA,  FOLLICULAR-CELL 

2 (4*) 

1 (2%) 

♦PANCREATIC  ISLETS 

(50) 

(44) 

(28) 

HYPERPLASIA,  NOS 

1 (2%) 

BEPFCCUCTIVE  SYSTEM 

•MAMMARY  GLAND 

(50) 

(50) 

(48) 

GALACTOCELE 
CYST,  NOS 
HYPERPLASIA,  NOS 

1 (2%) 

2 (4%) 

1 (2%) 

•VAGINA 

(50) 

(50) 

(48) 

FIBROSIS 

1 (2%) 

♦UTERUS 

(49) 

(46) 

(28) 

HYDROMETRA 

9 (18%) 

1 (2%) 

INFLAMMATION,  NOS 
PYOHETRA 

2 (4%) 

3 (7%) 

2 (7%) 

♦ UTER  US/EN  DON  ET  RIUM 

(49) 

(46) 

(28) 

INFLAMMATION,  NOS 

2 (4%) 

HYPERPLASIA,  NOS 

7 (15%) 

HYPERPLASIA,  CYSTIC 

3 (6%) 

8 (17%) 

5 (18%) 

♦OVARY 

(49) 

(44) 

(28) 

CYST,  NOS 

2 (4%) 

1 (2%) 

1 (4%) 

FOLLICULAR  CYST,  NOS 

2 (5%) 

1 (4%) 

NERVCUS  SYSTEM 

•PINEAL  BODY 

(50) 

(50) 

(48) 

HEMORRHAGE 

1 (2%) 

S FECIAL  SENSE  ORGANS 


•EYE 

(50) 

(50) 

(48) 

INFLAMMATION.  NOS 

. 2 ii%i 

* NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECROPSIED 
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TABLE  C2  (CONCLUDED) 


CONTROL  (VEH) 
01-F001 

LOR  DOSE 
01-F016 

HIGH  DOSE 
01-F017 

SYNECHIA,  ANTERIOR 
CATARACT 
DYSPLASIA,  NOS 

3 (6S) 

1 (2*) 
1 (2*) 
1 (2*) 

♦EYE/CORNEA 

INFLAMMATION,  NOS 

(50) 

(50) 

(«8) 

1 (2*) 

♦EYE/IRIS 

INFLAMMATION,  NOS 

(50) 

(50) 

1 (2*) 

(48) 

1 (2*) 

MUSCULOSKELETAL  SYSTEM 
NONE 


BODY  CA  VIII E £ 
NONE 


ALL  OTHER  SYSTEMS 
NONE 


SPECIAL  MORPHOLOGY  SUMMARY 


NO  LESION  REPORTED  1 1 
NECROPSY  PERF/NO  HISTO  PERFORMED  3 6 
AUTO/NECROPSY/HISTO  PEPF  1 
AUTO/NECROPSY/NO  HISTO  3 
AUTOLYSIS/NO  NECROPSY  2 


I NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 
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APPENDIX  D 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  MICE  TREATED  WITH  SULFALLATE 


TABLE  D1 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  MICE  TREATED  WITH  SULFALLATE 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

02— B01 9 

02-B020 

02-B021 

ANIBALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIBALS 

BISSING 

1 

1 

ANIBALS 

NECROPSIED 

20 

46 

49 

ANIBALS 

EXABINED  HISTOPATHOLOGICALLY** 

20 

46 

49 

INTEGUBENTAEY  SYSTEB 

♦SKIN 

(20) 

(46) 

(49) 

EPIDERBAL  INCLUSION 

CYST 

3 (7%) 

ULCER.  NOS 
ABSCESS,  NOS 

1 (5%) 

1 (2%) 

♦SUECUT  TISSUE 

(20) 

(46) 

(49) 

EPIDERBAL  INCLUSION 

CYST 

1 

(2%) 

HEBORRHAGIC  CYST 

1 

(2%) 

INFLABBATION,  NOS 
ULCER,  NOS 
ABSCFSS,  NOS 

2 (10%) 

1 (2%) 

1 

(2%) 

RESPIRATORY  SYSTEB 

♦NASAL  NUCOSA 

(20) 

(46) 

(49) 

INFLABBATION,  SUPPURATIVE 

1 (2%) 

♦TRACHEA 

(18) 

(3  8) 

(41) 

HYPERPLASIA,  PAPILLARY 

1 (2%) 

♦ LUNG 

(20) 

(4  3) 

(45) 

CONGESTION,  NOS 

4 (9%) 

HEMORRHAGE 

1 (2%) 

2 (4%) 

INFLAMMATION,  NOS 

1 (2%) 

3 (7%) 

PNEUMONIA,  CHRONIC  MURINE 

13  (30%) 

INFLAMMATION,  CHRONIC  FOCAL 
HYPERPLASIA,  ADENOMATOUS 

1 (2%) 

4 (9%) 

METAPLASIA,  SQUAMOUS 

1 (2%) 

HYPERPLASIA,  LYMPHOID 

5 (11%) 

HEMATOPOIETIC  SYSTEM 
♦SPLEEN 

(17) 

(3  4) 

(44) 

AMYLOIDOSIS 

4 (24%) 

3 _(9%) 

# NUMBER  OF  ANIBALS  WITH  TISSUE  EXABINED  MICROSCOPICALLY 

* NUBEER  OF  ANIBALS  NECROPSIED 
**  EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  D1  (CONTINUED) 


CONTROL  (VEH) 

LOU  DOSE 

HIGH  DOSE 

02-M019 

02-H020 

O2-M021 

HYPEFPLA  SIA,  LYMPHOID 

2 (6%) 

HEMATOPOIESIS 

5 (15%) 

9 (20%) 

•LYMPH  NODE 

(16) 

(4  1) 

(42) 

INFLAMMATION,  NOS 

1 (2%) 

HYPERPLASIA,  NOS 
A NGIECTA  SI S 

3 (7%) 

1 (2%) 

HYPERPLASIA,  LYMPHOID 

2 (5%) 

•CERVICAL  LYMPH  NODE 

(16) 

(41) 

(42) 

HYPERPLASIA,  NOS 
HYPERPLASIA,  LYMPHOID 

1 (2%) 

1 (2%) 

•MESENTERIC  L.  NODE 

(16) 

(4  1) 

(42) 

CONGESTION,  NOS 
INFLAMMATION,  NOS 

2 (13*) 

3 (7*) 

1 (2%) 

AMYLOIDOSIS 

1 (2%) 

ATROPHY,  NOS 

1 (2%) 

HYPERPLASIA.  NOS 

6 (15%) 

H Y PFRPLA  SI A , LYMPHOID 

3 (7%) 

1 (2%) 

•THYMUS 

(14) 

(40) 

(43) 

AMYLOIDOSIS 

1 0*) 

ATROPHY,  NOS 

1 (3%) 

HY  PEPTROFHY,  NOS 

1 (3%) 

CIRCULATORY  SYSTEM 

•HEART 

(20) 

(40) 

(43) 

PERIARTERITIS 

1 (6*) 

1 (2%) 

•MYOCARDIUM 

(20) 

(4  0) 

(43) 

FIBROSIS 

2 (5%) 

•ENDOCARDIUM 

(20) 

(40) 

(43) 

INFLAMMATION,  NOS 

1 (3%) 

DIGESTIVE  SYSTEM 

•SALIVAPY  GLAND 

(20) 

(38) 

(36) 

INFLAMMATION,  NOS 

3 (8%) 

•LIVER 

(20) 

(45) 

(49) 

THROMBOSIS-  NOS 

12  124%) 

• NUMBER  OF  ANIMALS  KITH  TISSUE  EXA  HI  NED  MICROSCOPICALLY 

* NUB EFR  OF  ANIMALS  NECROPSIED 
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TABLE  D1  (CONTINUED) 


CONTROL (VEH) 
02-M019 

LOW  DOSE 
02-H020 

HIGH  DOSE 
02-H021 

CONGESTION,  NOS 

3 

<6X) 

INFLAMMATION,  NOS 

3 

(7*) 

5 

<10%) 

INFLAMMATION,  FOCAL 

2 

(4%) 

INFLAMMATION,  ACUTE 

1 

(2*) 

INFARCT,  NOS 

1 

(2%) 

AMYLOIDOSIS 

2 (10*) 

METAMORPHOSIS  FATTY 

2 

(4S) 

PIGMENTATION,  NOS 

1 

12%) 

HYPEFTROPHY,  NOS 

1 

(2*) 

HYPERTROPHY.  FOCAL 

2 

(“%) 

1 

(2%) 

HYPERPLASIA,  NODULAR 

4 

(9*) 

ANGIECTASIS 

2 

(4%) 

26 

(53%) 

HEMATOPOIESIS 

1 

12%) 

#LI VER/CENTRILOBULAR 

(20) 

(4  5) 

(49) 

HYPERTROPHY,  NOS 

1 

(2%) 

♦LI VER/KEPATOCYTES 

(20) 

(4  5) 

(49) 

HYPERTROPHY,  NOS 

3 

(6%) 

♦GALLBLADDER 

(20) 

(«6) 

(49) 

INFLAMMATION,  NOS 

1 

(2%) 

HYPERPLASIA,  PAPILLARY 

1 

(2%) 

♦BILE  DUCT 

(20) 

(4  6) 

(49) 

DILATATION,  NOS 

1 

(2%) 

INFLAMMATION,  NOS 

3 

(7S) 

♦PANCREAS 

(18) 

(40) 

(42) 

INFLAMMATION,  NOS 

2 

(5X) 

FIBROSIS 

1 

(3%) 

FIBROSIS,  FOCAL 

1 

(3X) 

PERIARTERITIS 

1 

(3X) 

AMYLOIDOSIS 

1 (6%) 

ATROPHY,  NOS 

1 

(3X) 

♦STOMACH 

(19) 

(40) 

(43) 

INFLAMMATION,  NOS 

1 

(3*) 

ULCER,  NOS 

1 

(3%) 

1 

(2%) 

HYPERPLASIA,  EPITHELIAL 

3 

(0X) 

HYPERKERATOSIS 

1 

(3X) 

2 

(5%) 

ACANTHOSIS 

1 

(3S) 

2 

(5%) 

♦PEYERS  PATCH 

(19) 

(40) 

(42) 

HYPERPLASIA,  NOS 

1 

J3S1 

« 

* 


NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NUMBER  OF  ANIMALS  NECBOPSIED 
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TABLE  DI  (CONTINUED) 


CONTROL (VEH)  LO«  DOSE  HIGH  DOSE 

02— HOI  9 02-H020  02-H021 


♦LARGE  INTESTINE 
NEH ATODIASIS 

(19) 

1 (5*) 

(40) 

(43) 

♦RECTUH 

(20) 

(46) 

(49) 

PROLAPSE 

5 (25*) 

5 (11*) 

♦AN  US 

ULCER,  NCS 

(20) 

(46) 

1 (2S) 

(4  9) 

URINARY  SYSTEH 


♦KIDNEY 

(20) 

(42) 

(43) 

HYDRONEPHROSIS 

4 (9*) 

PYELONEPHRITIS,  NOS 

4 (10S) 

INFLA  H8ATION,  NOS 

6 (14*) 

INFLAHHATION,  CHRONIC 

5 (25*) 

14  (33S) 

3 (7*) 

NEPHROPATHY,  TOXIC 

26  (62*) 

35  (8  1*) 

AHYLOI DOSIS 

4 (2D*) 

1 (2S) 

♦KIDNFY/PELVIS 

(20) 

(4  2) 

(43) 

INFLAHHATION,  NOS 

3 (15*) 

3 (7*) 

2 (5*) 

♦URINARY  BLADDER 

(18) 

(40) 

(41) 

CYST,  NOS 

1 (3*) 

INFLAHHATION,  NOS 

5 (13*) 

ENDOCRINE  SYSTEH 


♦PITUITARY 
CYST,  NOS 

(16) 

1 (6*) 

(3  9) 

(36) 

♦ADRENAL 

HYPERPLASIA,  FOCAL 

(16) 

(40) 

1 (3*) 

(41) 

♦THYROID 

INFLAHHATION,  NOS 

(17) 

(3  8) 

(41) 

1 

REPRODUCTIVE  SYSTEH 

♦PREPUTIAL  GLAND 
ABSCESS.  NOS 

(20) 

1 15*1 

(46) 

(49) 

1 

* NUHEEP  OF  ANIHALS  WITH  TISSUE  EXAHINED  HIC ROSCOPICA LLY 

* NUHEEP  OF  ANIHALS  NECROPSIED 
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TABLE  D1  (CONTINUED) 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-M019 

02-M020 

02-M021 

♦PRCSTATE 

(16) 

(3  7) 

(41) 

CYST,  NOS 

2 (5*) 

INFLAMMATION,  NOS 

2 (5*) 

INFLAMMATION,  VESICULAR 

1 (3*) 

HYPERPLASIA,  CYSTIC 

2 (5*) 

♦SEMINAL  VESICLE 

(20) 

(4  6) 

(49) 

INFLAMMATION,  NOS 

1 (2%) 

♦TESTIS 

(19) 

(4  0) 

(43) 

CALCIFICATION,  NOS 

3 (8%) 

ATROFHY , NOS 

1 (3%) 

1 (2%) 

♦EPIDIDYMIS 

(20) 

(46) 

(49) 

GRANULOMA,  SPERMATIC 

1 (5*) 

1 (2%) 

1 (2%) 

NERVOUS  SYSTEM 

♦ERAIN 

(20) 

(40) 

(42) 

CALCIFICATION,  FOCAL 

1 (3*) 

SPECIAL  SENSE  ORGANS 

NONE 

MUSCULOSKELETAL  SYSTEM 

♦SKELETAL  MUSCLE 

(20) 

(4  6) 

(49) 

INFLAMMATION,  NOS 

1 (2X) 

FIBROSIS 

1 (2*) 

BODY  CAVITIES 
NONE 


AIL  CIHER  SYSTEMS 
NONE 


♦ NUMEER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NFCROPSIED 
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TABLE  Dl  (CONCLUDED) 


CONTROL  (VEH) 
02-M019 

LOW  DOSE 
02-H020 

HIGH  DOSE 
02-H021 

SPECIAL  MORPHOLOGY  SUMMARY 


NO  LESION  REPORTED  2 

ANIMAL  MISSING/NO  NECROPSY  1 
AUTO/NECROPSY/HISTO  PERF  2 1 
AUTOLYSIS/NO  NECROPSY  3 


1 


# NUMEER  OF  ANIMALS  BITH  TISSUE  EXAMINED  MICROSCOPICALLY 

♦ NUMEER  OF  ANIMALS  NECROPSIED 


TABLE  D2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
IN  FEMALE  MICE  TREATED  WITH  SULFALLATE 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-F019 

02-F022 

0 2-F0  23 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  NECROPSIED 

20 

48 

46 

ANIMALS  EXAMINED  HISTOPATHOLOGICALLY **  19 

48 

46 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(20) 

(48) 

(46) 

HEMATOMA,  NOS 

1 (2%) 

♦SUECUT  TISSUE 

(20) 

(48) 

(46) 

INFLAMMATION,  NOS 

1 (2%) 

NECROSIS,  NOS 

1 (2*) 

RESPIRATORY  SYSTEM 

#LUNG 

(19) 

(45) 

(37) 

CONGESTION,  NOS 

7 (19%) 

INFLAMMATION,  NOS 

4 (9  36) 

1 (3%) 

PNEUMONIA,  CHRONIC  MURINE 
HYPERPLASIA,  ADENOMATOUS 

22  (49%) 

3 (8%) 

HYPERPLASIA,  LYMPHOID 

1 (3%) 

HEMATOPOIETIC  SYSTEM 

•SPLEEN 

(19) 

(4  5) 

(42) 

HEMORRHAGIC  CYST 

1 (2%) 

INFLAMMATION,  NOS 

1 (2%) 

AMYLOIDOSIS 

1 (5%) 

1 (2%) 

LEUKFMOID  REACTION 
HYPERPLASIA,  LYMPHOID 

2 (1 156) 

9 (20%) 

HEM ATO  FOIE  SI S 

22  (49%) 

15  (36%) 

•LYMPH  NODE 

(18) 

(42) 

(35) 

HYPERPLASIA,  NOS 

2 (5%) 

HYPERPLASIA,  LYMPHOID 

1 (2%) 

•CERVICAL  LYMPH  NODE 

(18) 

(42) 

(35) 

INFLAMMATION-  NOS 

1 J2%1 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEEP  OF  ANIMALS  NECROPSIED 
**  EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  D2  (CONTINUED) 


C0B7P0L (TEH) 
02-F019 

LOB  oose 
02-F022 

BIGH  DOSE 
02-F023 

CALCIFICATION,  BEI&S7ATIC 

1 (2*) 

tBESEBTEBIC  I.  BODE 
CC5SESTI0K,  BOS 
ISFIABBAIION,  BOS 
X BY LCXDOSIS 
ETPEFPLASIA,  LTBPBOID 

(18) 

(4  2) 

3 (7%) 
1 (2*) 
3 <7t) 

(35) 

1 (3%) 

♦IBT30S 

BTFEF  PLA  SI  A,  BOS 
BTPEBPLASIA,  LTBPBOID 

<1») 

(43) 

4 (9%) 
1 (2*) 

(34) 

CIPCDIATCBT  STSTEB 

BBTOCAFDIOB 

INFLABBAIION,  BOS 
ISFLASHATIC5.  C5P0SIC 
I5FLAE3AIIOK  BITS  FI3B0SIS 

(19) 

(4  4) 

2 (5%) 
1 (2%) 
1 (2*) 

(36) 

DIGESIITE  STSTEB 

♦SAIITAFT  GIAKD 

ISFLAE3ATIOS,  SOS 

(17) 

(3  8) 

1 (31) 

(29) 

♦LIVEF 

TBBOEBOSIS,  BOS 
THFOBBUS,  OEG  ABIZEP 
IBPLABBAIIOB,  BOS 
I BFLA  BBATIOB , FOCAL 
ABSCESS,  BOS 
BECPCSIS,  BOS 
HTFEFIPO  F5T , BOS 
El PEFTFOFHT,  FOCAL 
ETFEEPLA  SI  A. , SOEDLAF. 
ABGIECTASIS 

(19) 

(47) 

4 (9%) 

3 (6*) 

1 (2*) 

1 (2%) 

2 (4*) 

1 (2*) 

3 (6*) 
12  (26%) 

(«6) 

1 (2*) 

1 (2%) 

4 (9%) 

1 (2%) 

3 (7t) 
14  (30  S) 

♦LITEF/CESTBIIOEOLAE 
DEGEB  EP ATIOB , BOS 
BECEOSIS,  BOS 

(19) 

(47) 

(46) 

1 (2%) 
1 (2t) 

BLITEF/EEF  A IOC TIES 
HIPEFTFOPHI , SOS 

(19) 

(47) 

(46) 

2 (41) 

•GAILELADDEB 
CTST,  SCS 

(20) 

(4  0) 

(46) 

1 12%) 

BOHFEE  C? 
S05FZF  OF 


iBIHALS  BITS  TISSUE  EXIEISED  SICFCSCOPICALLT 

asi"als  secpopsiei 
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table  d:  cowmen*) 


COST' SI  iTEE) 

LOS  DOSE 

HIS 3 DOSE 

02-FC19 

C2-F022 

02-F023 

•EIIE  EDCT 

(20) 

(%3) 

(46) 

ISFLAHHATIOS.  SOS 

2 (4S) 

♦STCH ACE 

(19) 

<“  3) 

P6) 

ISFLAHHATIOS,  BOS 

* ,9*) 

DICES,  BOS 

1 (2S) 

1 (3X) 

♦LAEGE  IBXE5TIIE 

(19) 

(“1) 

P7) 

ISFLAHHATIGS,  BEHOS PHASIC 

1 (3*) 

SEHATOEIASIS 

1 (3S) 

♦CCIOB 

(19) 

(41) 

(37) 

EAEASITIS3 

1 (3*) 

UEIBASI  STSTES 

♦ SIDSET 

(19) 

(**) 

P7) 

3XDE03EF3EQSIS 

1 (2*) 

1 (3*) 

COBGESTIOS,  SOS 

1 (2*) 

FTELGSEEHSITIS,  SOS 

3 (7*) 

ISFLAHHATIOS,  SOS 

5 (11*) 

ISFLA  HHAIICH.  CEEOSIC 

2 (11*) 

7 (16*) 

2 (5*; 

5EF5FOFAIHT.  TQIIC 

10  (23*) 

26  (70*) 

♦ SI  DIET/ PEI  BIS 

(19) 

{*<*) 

P7) 

I S FLA  3 HA TICS,  SOS 

<*  (3*) 

♦OEISAHT  BLiDDEE 

(16) 

(43) 

(34) 

isflahhatios,  sos 

IBFIABHAIIOB.  HFHOHESAGIC 


3 (1?*) 


1 (3*) 


ESDCCEIST  STSXEH 


♦PITDITAEI  (15)  (39) 

CCBGESTIOI,  IOS  1 (3*) 

3EBCSE31GE  1 (3*) 

ISFLAHHATIOS,  BOS  1 (3*) 

♦1DEESIL  (19)  (44) 

COSGESTIOI,  BOS  1 (2*) 

ISFLAHHATIOS,  SOS  5 (IIS) 

♦T5TBOID  (18)  (41) 


EIcSFPLASIA.  FDILICDli F-DEIL 1 ;6V 


50HEE5  OF 
SO BEEF  OF 


ASIHALS  SETH  TISSUE  EXAHISED  HICSCSCOPICi ILT 
ASIHALS  SEC  FOP  SI  ED 


(2«J 


(35) 


(32) 
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TABLE  D:  (CONTINUED! 


COBTBOL  (TEH) 

LOB  DOSE 

HIGH  DOSE 

02-P019 

C2-F022 

02-F023 

SEPBCEOCTITE  SISTEB 

•nein 

(20) 

(9  9) 

(96) 

ISFLABHATIOI,  BOS 

2 (9t) 

tOTEBCS 

(19) 

(99) 

(37) 

BIDBOBETSA 

1 (2t) 

2 (5X) 

IBFL» RHATICB.  BOS 
I BFLABH  ATIOB , SOFPOBATIYE 

1 (5*) 

2 (5t) 

1 (3t) 

FIOEETPA 

1 (5*) 

♦ OT  ES  OS/  ESDOBET  BIOB 

(19) 

(9«) 

(37) 

I BFL ABBA  TIOB , BOS 

1 (5t) 

1 (3t) 

IHFLSSBAIIOB,  SOPPCBATIVF 
IIFLA3EAII0B,  YESICOLAP 

1 (5*) 

1 (2t) 

HIPSFPLASI A,  BOS 

1 (2*) 

EIFEFPLASIA,  CTSTIC 

11  (5  Et) 

17  (39t) 

3 (E>%) 

•CTAHI 

(19) 

(9  9) 

(36) 

CIST.  BOS 

1 (5*) 

1 (2t) 

9 (11i) 

FCLLICULAF  CISI,  BOS 

9 (2  It) 

2 (5%) 

FAECTABIAB  CIST 

1 (5%) 

HSSC5BEAGIC  CIST 

1 (5t ) 

ISFLABBATICB,  SOPPOSATITE 

3 (16%) 

SEFTCOS  SISTE3 
SCSE 


SPECIAL  SE5S5  OB3ABS 


scbi 


BOSCOLCSKELETAL  SISTEB 

•SKELETAL  BOSCLE 

ISFLABBATICB,  BOS 
ABSCESS,  JOS 
FABASITISB 

CAICIFICAIIOB.  JCS 

» SOBBEE  C?  ABIBALS  ills  TISSDI 
* BOSHES  OF  ASIRALS  BECFOPSIEC 


(20)  (*  8) 

3 (6t) 
1 (2t) 

1 (5*) 

1-1211 

Ii FI  BEE  RICBGSCOPICALLI 


(«6) 
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TABLE  D2  .CONCLUDED) 


COSTEOL  (VZH)  LOS  DOSE  BIG3  DOSE 

02- EC IS  02-F022  02-F023 


50DI  CAVITIES 

•PEFITOBEUE  (20)  (4  8)  («6) 

IBFLABBATICB,  SOS  2 («S) 


ALL  CTEEF  SISTESS 

KOBE 


SPECIAL  BCFFSCLCST  50BBAFT 


SO  LESIOK  REPOSTED 
ADTC/SECFOFSY/EISTO  PESF 
AUTC/BECPOFSI/BO  5IST0 
AUTOL  TSIS/BO  BECaOPST 


1 

1 


1 


1 

2 


* SCEEEE  OF  ABIHALS  SITH  TIS5DE  EXABISED  BICSOSCOPI CALL  I 
» SDEEE?  OF  ASIHALS  KEC80PSIED 
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Review  of  the  Bioassay  of  Sulfallate*  for  Carcinogenicity 
by  the  Data  Evaluation/Risk  Assessment  Subgroup 
of  the  Clearinghouse  on  Environmental  Carcinogens 


June  29,  1978 


The  Clearinghouse  on  Environmental  Carcinogens  was 
established  in  May,  1976,  in  compliance  with  DHEW  Committee 
Regulations  and  the  Provisions  of  the  Federal  Advisory 
Committee  Act.  The  purpose  of  the  Clearinghouse  is  to 
advise  the  Director  of  the  National  Cancer  Institute  (NCI) 
on  its  bioassay  program  to  identify  and  to  evaluate  chemical 
carcinogens  in  the  environment  to  which  humans  may  be  exposed. 
The  members  of  the  Clearinghouse  have  been  drawn  from 
academia,  industry,  organized  labor,  public  interest  groups. 
State  health  officials,  and  quasi-public  health  and  research 
organizations.  Members  have  been  selected  on  the  basis  of 
their  experience  in  carcinogenesis  or  related  fields  and, 
collectively,  provide  expertise  in  chemistry,  biochemistry, 
biostatistics,  toxicology,  pathology,  and  epidemiology. 
Representatives  of  various  Governmental  agencies  participate 
as  ad  hoc  members.  The  Data  Evaluation/Risk  Assessment 
Subgroup  of  the  Clearinghouse  is  charged  with  the  responsi- 
bility of  providing  a peer  review  of  reports  prepared  on 
NCI-sponsored  bioassays  of  chemica  3 studied  for  carcinogenic- 
ity. It  is  in  this  context  that  the  below  critique  is  given 
on  the  bioassay  of  Sulfallate  for  carcinogenicity. 

The  reviewer  agreed  with  the  conclusion  in  the  report 
that  Sulfallate  was  carcinogenic  in  both  rats  and  mice, 
under  the  conditions  of  test.  After  a brief  description  of 
the  experimental  design,  the  reviewer  noted  that  the  dosages 
had  to  be  adjusted  downward  during  the  course  of  the  chronic 
study  and  that  the  compound  had  to  be  administered  on  an 
intermittent  schedule.  She  pointed  out  a number  of  neoplastic 
lesions,  in  both  the  treated  rats  and  mice,  that  were  found 
in  increased  but  nonst atistically  significant  rates.  She 
opined  that  some  of  the  tumor  types  may  not  have  been 
statistically  significant  because  of  the  small  number  of 
control  animals.  Despite  the  experimental  shortcomings, 
the  reviewer  said  the  conclusion  was  still  valid  that 
Sulfallate  was  carcinogenic  in  both  sexes  of  treated  rats 
and  mice.  She  added  that  Sulfallate  would  appear  to  pose  a 
potential  carcinogenic  risk  to  humans.  The  reviewer  moved 
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that  the  report  on  the  bioassay  of  Sulfallate  be  accepted  as 
written.  The  motion  was  approved  without  objection. 


Clearinghouse  Members  present : 

Arnold  L.  Brown  (Chairman),  Mayo  Clinic 
Paul  Nettesheim,  National  Institute  of  Environmental 
Health  Sciences 

Verne  Ray,  Pfizer  Medical  Research  Laboratory 
Verald  K.  Rowe,  Dow  Chemical  U.S.A. 

Michael  B.  Shimkin,  University  of  California  at  San  Diego 
Louise  Strong,  University  of  Texas  Health  Sciences  Center 


Subsequent  to  this  review,  changes  may  have  been  made 
in  the  bioassay  report  either  as  a result  of  the  review 
or  other  reasons.  Thus,  certain  comments  and  criticisms 
reflected  in  the  review  may  no  longer  be  appropriate. 


*U.S.  GOVERNMENT  PRINTING  OFFICE:I9  7 8 260-899  /3199  1-3 
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